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SEDIMENTS WERE DEPOSITED AS THE STREAMS FLOWED NORTH TOWARD THE BAY.

THE NOMENCLATURE APPLIED TO THE WATER BEARING UNITS IN THE STUDY AREA IS REPRESENTATIVE OF THE
HYDROGEOLOGY WITHIN THE SANTA CLARA GROUNDWATER BASIN.  A NUMBER OF SHALLOW WATER BEARING UNITS
ARE SEPARATED FROM DEEPER AQUIFERS BY A THICK PERSISTENT AQUITARD.  THE SHALLOW UNITS MAY BE
SUBDIVIDED INTO A VARIETY OF ZONES DEPENDING UPON DEPTH, LITHOLOGY AND LATERAL PERSISTENCE. 
THESE ZONES ARE FREQUENTLY LABELED AS A AND B ZONES.  THE DEEPER AQUIFER IS COMMONLY REFERRED TO
AS THE C AQUIFER AND THE CLAY LAYER SEPARATING THE UPPER AND LOWER WATER-BEARING ZONES IS
COMMONLY REFERRED TO AS THE B-C AQUITARD.  THE AQUITARD HAS BEEN REPORTED TO BE BETWEEN 50 AND
100 FEET THICK IN SANTA CLARA VALLEY.

THREE LOCAL AQUIFERS HAVE BEEN IDENTIFIED THROUGH THE INVESTIGATION AT AMD 915 (SEE FIGURE 3). 
THE SHALLOWEST OF THESE AQUIFERS HAS BEEN DESIGNATED THE A AQUIFER AND EXTENDS FROM 7 TO 20 FEET
BELOW THE GROUND SURFACE.  THE PERMEABLE PORTION OF THIS UNIT IS GENERALLY FROM THREE TO FIVE
FEET THICK.  THE NEXT SHALLOWEST UNIT HAS BEEN DESIGNATED AS THE B1 AQUIFER WHICH IS SEPARATED
FROM THE A AQUIFER BY A RELATIVELY IMPERMEABLE ZONE OF SILTY CLAYS.  THE B1 GENERALLY OCCURS
FROM 20 TO 35 FEET BELOW THE GROUND SURFACE AND APPEARS TO BE LENTICULAR AND DISCONTINUOUS IN
NATURE WITH HIGHLY VARIABLE THICKNESS.  THE NEXT UNIT HAS BEEN DESIGNATED AS THE B2 AQUIFER AND
IS SEPARATED FROM THE B1 AQUIFER BY 12 TO 35 FEET OF SILTY CLAY AND CLAYEY SILT.  DEPTH TO THE
B2 AQUIFER AT AMD 915 IS HIGHLY VARIABLE RANGING FROM 38 TO 65 FEET. PERMEABLE UNITS IN THE B2
RANGE FROM 2.9 TO 12 FEET IN THICKNESS WITH AN AVERAGE THICKNESS OF 5 FEET.

THE B3 AQUIFER IS THE DEEPEST WATER BEARING ZONE PENETRATED AT THE AMD 915 SITE.  DEPTH TO THE
B3 AQUIFER IS FROM 65 TO 100 FEET BELOW GROUND SURFACE.  THE B3 IS COMPOSED OF CLAYEY SILT/SILTY
CLAY, SILTY VERY FINE TO MEDIUM SANDS.  THE MORE PERMEABLE SILTY SANDS VARY FROM 7 TO 14 FEET IN
TOTAL THICKNESS WITH AN AVERAGE THICKNESS OF ABOUT 10 FEET.  THE B3 MOST LIKELY REPRESENTS A
GROUP OF DISCONTINUOUS SAND LENS RATHER THAN A CONTINUOUS SAND BODY.  DATA ON THE B3 AT AMD 915
IS LIMITED, HOWEVER, BASED ON INVESTIGATIONS AT OTHER SITES, THIS DESCRIPTION WOULD BE TYPICAL
OF WATER BEARING ZONES AT SIMILAR POSITION IN THE STRATIGRAPHIC GEOLOGIC COLUMN.

THE DEEPER UNITS HAVE NOT BEEN INVESTIGATED AT AMD 915 SINCE GROUNDWATER CONTAMINATION HAS BEEN
LIMITED TO THE B2 AQUIFER.  BOTH REGIONAL GEOLOGIC STUDIES AND INVESTIGATIONS AT OTHER SITES
INDICATE THE PRESENCE OF DISCONTINUOUS WATER BEARING ZONES IN THE INTERMEDIATE DEPTHS DOWN TO
ABOUT 125 FEET.  A MORE CONTINUOUS SAND LAYER MAY OCCUR NEAR THIS DEPTH. THIS WATER BEARING
ZONE, IF PRESENT, IS TYPICALLY UNDERLAIN BY A REGIONALLY CONTINUOUS CLAY LAYER.  THE CLAY LAYER
VARIES IN THICKNESS BUT IS USUALLY REPORTED TO BE TENS OF FEET THICK.  AT VARYING DEPTHS BELOW
THIS CLAY LAYER ARE THE THICKER SAND UNITS THAT CURRENTLY PROVIDE A LARGE PERCENTAGE OF THE
LOCAL DRINKING WATER SUPPLY.

THE HORIZONTAL GROUNDWATER GRADIENT IN ALL IDENTIFIED AQUIFERS, IN STATIC CONDITIONS, IS TO THE
NORTH TOWARD SAN FRANCISCO BAY.  LOCAL REVERSAL OF GRADIENT IS OBSERVED IN THE VICINITY OF
GROUNDWATER EXTRACTION SYSTEMS.  THE VERTICAL HYDRAULIC GRADIENT IS GENERALLY UPWARD FROM THE
DEEPER AQUIFERS AND THIS HAS BEEN VERIFIED TO BE THE CASE AT THE AMD 915 SITE.

1.6 WATER USE

CURRENTLY, GROUNDWATER FROM THIS BASIN PROVIDES UP TO 50 PERCENT OF THE MUNICIPAL DRINKING WATER
FOR THE 1.4 MILLION RESIDENTS OF THE SANTA CLARA VALLEY.  IN 1989, GROUNDWATER ACCOUNTED FOR
APPROXIMATELY 128,000 OF THE 315,000 ACRE FEET OF DRINKING WATER DELIVERED TO SANTA CLARA VALLEY
WATER DISTRICT CUSTOMERS.  THIS WATER IS PRODUCED FROM THE C AQUIFER.  GROUNDWATER CONTAMINATION
IS LIMITED TO THE SHALLOW A AND B WATER BEARING ZONES (SEE 1.5 ABOVE).

PRIOR TO THE CONVERSION OF AGRICULTURAL LAND THROUGHOUT THE SANTA CLARA VALLEY TO INDUSTRIAL USE
IN THE LATE 1960'S AND EARLY 1970'S WATER IN THIS AREA SERVED AS IRRIGATION SUPPLY AND OTHER
AGRICULTURAL PURPOSES. NO SUPPLY WELLS COMPLETED IN THE CONTAMINATED SHALLOW AQUIFERS HAVE BEEN
IDENTIFIED.  ON MARCH 30,1989, THE REGIONAL BOARD INCORPORATED THE STATE BOARD POLICY OF
"SOURCES OF DRINKING WATER" INTO THE BASIN PLAN.  THE POLICY PROVIDES FOR A MUNICIPAL AND
DOMESTIC SUPPLY DESIGNATION FOR ALL WATERS OF THE STATE WITH SOME EXCEPTIONS.  GROUNDWATERS OF
THE STATE ARE CONSIDERED TO BE SUITABLE OR POTENTIALLY SUITABLE FOR MUNICIPAL OR DOMESTIC SUPPLY
WITH THE EXCEPTION OF: 1) THE TOTAL DISSOLVED SOLIDS IN THE GROUNDWATER EXCEED 3000 MG/L, AND 2)
THE WATER SOURCE DOES NOT PROVIDE SUFFICIENT WATER TO SUPPLY A SINGLE WELL CAPABLE OF PRODUCING
AN AVERAGE, SUSTAINED YIELD OF 200 GALLONS PER DAY.  BASED ON DATA SUBMITTED BY AMD, THE RWQCB
FINDS THAT NEITHER OF THESE TWO EXCEPTIONS APPLY TO THE A AND B ZONES AT AMD 915 SITE.  THUS,



THE A AND B ZONES ARE CONSIDERED TO BE POTENTIAL SOURCES OF DRINKING WATER.  EPA AGREES WITH
THIS DETERMINATION.

AMD 915 WAS LISTED ON THE NATIONAL PRIORITIES LIST (NPL) PRIMARILY BECAUSE OF THE POTENTIAL
THREAT FROM PAST CHEMICAL RELEASES TO THE QUALITY OF THIS VALUABLE RESOURCE.  THE MAJOR CONCERN
AT THE SITE STEMS FROM THE POTENTIAL MIGRATION OF CONTAMINANTS IN THE UPPER AQUIFER ZONE DOWN TO
THE LOWER AQUIFER ZONE THROUGH ABANDONED OR POORLY SEALED WELLS OR NATURAL CONDUITS THROUGH
AQUITARD MATERIAL.  MUNICIPAL WATER SUPPLY WELLS ARE GENERALLY PERFORATED IN THE LOWER AQUIFER
ZONE.  ALL WATER SUPPLY WELLS LOCATED WITHIN AN APPROXIMATE ONE MILE RADIUS OF THE AMD 915 SITE
ARE PERFORATED FROM 190 TO 390 FEET BELOW GROUND SURFACE.

CURRENTLY, THE NEAREST MUNICIPAL DRINKING WATER SUPPLY WELL DOWNGRADIENT OF THE SITE IS A SANTA
CLARA VALLEY WATER DISTRICT WELL, WHICH IS LOCATED MORE THAN 2000 FEET NORTH OF THE SITE.  NO
POLLUTANTS HAVE BEEN FOUND IN THIS WELL TO DATE.  CURRENTLY, THERE ARE NO KNOWN USERS OF GROUND
WATER FROM THE UPPER AQUIFER ZONE.  THE REGIONAL WATER QUALITY CONTROL BOARD (RWQCB) HAS
IDENTIFIED POTENTIAL BENEFICIAL USES OF THE SHALLOW GROUND WATER UNDERLYING AND ADJACENT TO THE
AMD 915 SITE.  THESE BENEFICIAL USES INCLUDE INDUSTRIAL PROCESS WATER SUPPLY, INDUSTRIAL SERVICE
WATER SUPPLY, MUNICIPAL AND DOMESTIC WATER SUPPLY AND AGRICULTURAL WATER SUPPLY.  THESE ARE THE
SAME AS THE EXISTING AND POTENTIAL BENEFICIAL USES OF THE GROUND WATER IN THE LOWER AQUIFER
ZONE.

A WELL SEARCH FOR ABANDONED WELLS IN A 3350 ACRE AREA ENCOMPASSING AMD 915 WAS COMPLETED IN
DECEMBER 1986.  THIS INCLUDES OVER ONE MILE IN ALL DIRECTIONS AND OVER THREE MILES IN THE
DOWNGRADIENT DIRECTION.  THE FOCUS OF THE WELL SEARCH WAS TO IDENTIFY WELLS THAT POTENTIALLY MAY
FORM MIGRATION PATHWAYS TO THE DEEPER AQUIFER.  THE SEARCH IDENTIFIED 177 POSSIBLE WELL
LOCATIONS.  OF THESE WELLS 76 ARE IDENTIFIED AS DESTROYED. ONLY FOUR WELLS THAT MIGHT ACT AS
POTENTIAL MIGRATION CONDUITS TO DEEPER AQUIFERS WERE IDENTIFIED.  ONLY ONE OF THESE WELLS IS
DOWNGRADIENT OF THE AMD 915 SITE.  THIS WELL IS A SANTA CLARA VALLEY WATER DISTRICT (SCVWD) WELL
MORE THAN 2000 FEET DOWNGRADIENT OF THE SITE.  TESTING OF THE WELL HAS SHOWN NO EVIDENCE OF
CONTAMINATION.  OF THE REMAINING THREE WELLS, TWO WELLS ARE LISTED AS DESTROYED IN SCVWD
RECORDS.  THE REMAINING WELL IS A CATHODIC PROTECTION WELL MAINTAINED BY PG&E.  THIS TYPE OF
WELL IS FREQUENTLY INSTALLED TO INHIBIT RUST IN UNDERGROUND PIPELINES.  THESE WELLS ARE
TYPICALLY SHALLOW (I.E. PIPELINE DEPTH) AND CASED WITH STEEL. NO ADDITIONAL DATA WAS AVAILABLE
ON THE OTHER WELL AND ATTEMPTS TO FIELD CHECK THE WELL LOCATION WERE UNSUCCESSFUL.

TWO MUNICIPAL SUPPLY WELLS WERE IDENTIFIED BY THE POTENTIAL CONDUIT STUDY. WELL ID NUMBER 1845
IS A CITY OF SUNNYVALE WATER SUPPLY WELL. THIS WELL IS OVER 3000 FEET UPGRADIENT OF THE KNOWN
GROUNDWATER CONTAMINATION PLUME. WELL ID NUMBER T6SR1WS29N2 T6SR1WS29 IS ALSO UPGRADIENT OF THE
GROUNDWATER POLLUTION PLUME AND IS SHOWN IN SANTA CLARA VALLEY WATER DISTRICT RECORDS AS
DESTROYED.

THE POTENTIAL CONDUIT SURVEY WAS UPDATED IN 1989 WITH A NEW SEARCH OF SANTA CLARA VALLEY WATER
DISTRICT RECORDS TO LOCATE ANY WELLS THAT MIGHT HAVE BEEN INSTALLED SINCE THE COMPLETION OF THE
POTENTIAL CONDUIT SEARCH IN 1986. THIS SECOND SEARCH FOUND EIGHT WELLS, FOUR OF WHICH HAD BEEN
DESTROYED. THE REMAINING FOUR WELLS ARE ACTIVE MONITOR WELLS SLOTTED IN THE SHALLOW AQUIFER
BETWEEN 5 AND 20 FEET BELOW GROUND SURFACE. THESE FOUR WELLS, DUE TO THE SHALLOW DEPTH OF
COMPLETION, DO NOT REPRESENT POTENTIAL CONDUITS FOR MIGRATION OF CONTAMINANTS TO DEEPER
AQUIFERS.

1.7 SURFACE AND SUBSURFACE STRUCTURES

THE PHYSICAL SITE CONSISTS OF APPROXIMATELY FIVE ACRES. THREE PHYSICAL STRUCTURES EXIST AT THE
SURFACE. THE LARGEST OF THESE, DESIGNATED AS AMD 915, COVERS ABOUT 116,000 SQUARE FEET. THE
REMAINING BUILDINGS ARE SMALLER EACH COVERING LESS THAN 10,000 SQUARE FEET. THE REMAINDER OF THE
SURFACE IS PAVED FOR USE AS PARKING OR IS COVERED BY CONCRETE UTILIZED IN FACILITY SUPPORT
STRUCTURES. PLANTS OR OTHER FORMS OF LANDSCAPING ARE MINIMAL.

ELEVEN CHEMICAL STORAGE OR TREATMENT AREAS HAVE BEEN DOCUMENTED AT THE AMD 915 FACILITY (FIGURE
4). THIS HAS INCLUDED THREE UNDERGROUND ACID NEUTRALIZATION SYSTEMS,TWO ABOVE GROUND DRUM
STORAGE AREAS, AND SIX UNDERGROUND TANK COMPLEXES. TWO OF THE ACID NEUTRALIZATION SYSTEMS (ANS)
REMAIN IN PLACE AND IN OPERATION, ONE OF THE DRUM STORAGE AREAS IS STILL ACTIVE, AND TWO OF THE
UNDERGROUND TANK COMPLEXES ARE STILL IN USE. THE REMAINDER OF THE SUBSURFACE STRUCTURES HAVE
BEEN REMOVED.



TWO TANKS HAVE BEEN REMOVED FROM THE PAD III AREA. A 1,500 GALLON STEEL TANK INSTALLED IN 1973
FOR WASTE SOLVENT STORAGE, WAS REMOVED IN 1987. SOIL SAMPLES AND TANK INTEGRITY TESTING BOTH
INDICATE THAT THE TANK HAD NOT LEAKED. A 400 GALLON TANK WAS INSTALLED IN 1980 FOR PHOTO RESIST
STRIPPER WASTE AND WAS REMOVED IN 1983. SOIL SAMPLES WERE TAKEN FROM THE EXCAVATION AND NO
CONTAMINATION WAS INDICATED. THE TANK WAS VISUALLY INSPECTED AND NO DAMAGE OR LEAKS WERE NOTED.

THE TANKS IN THE PAD IV AREA WERE INSTALLED IN 1976 AND REMOVED IN 1981 (SEE 2.1 BELOW). PAD IV
HAD TWO 1,400 GALLON, SINGLE WALL STEEL TANKS, ONE FOR WASTE SOLVENT AND ONE FOR WASTE PHOTO
RESIST. ADDITIONAL DETAIL REGARDING TANK INTEGRITY AND THE REMOVAL OF THESE TANKS IS PROVIDED IN
SECTION 2.2 BELOW.

THREE SINGLE WALL STEEL TANKS WERE INSTALLED AT THE PAD VI AREA IN 1980 AND AN ADDITIONAL
VAULTED POLYETHYLENE TANK WAS INSTALLED IN 1982. TWO 2000 GALLON STEEL TANKS WERE USED FOR WASTE
SOLVENT STORAGE. THE REMAINING STEEL TANK, 1,000 GALLON, CAPACITY WAS USED FOR STORAGE OF DIESEL
FUEL. THE TANK INSTALLED IN 1982 OF 500 GALLON CAPACITY WAS USED FOR STORAGE OF WASTE PHOTO
RESIST. THE 2,000 GALLON TANKS WERE REMOVED IN 1986 AND THE 1,000 GALLON TANK WAS REMOVED IN
1988. THE POLYETHYLENE TANK WAS REMOVED IN 1983. THE CONDITION OF ALL TANKS WAS REPORTED TO BE
GOOD UPON REMOVAL WITH NO EVIDENCE OF DAMAGE OR LEAKS. ALL THREE OF THE STEEL TANKS PASSED A
TANK PRESSURE TEST FOR INTEGRITY AFTER REMOVAL.

THREE UNDERGROUND TANKS WERE INSTALLED AT TANK FARM VI IN 1982. TWO VAULTED STEEL TANKS, ONE OF
1,000 GALLON AND ONE OF 1,200 GALLON CAPACITY, WERE USED FOR WASTE SOLVENT STORAGE. THE THIRD
TANK WAS A VAULTED POLYETHYLENE TANK USED FOR WASTE PHOTO RESIST STORAGE. THE WASTE PHOTO RESIST
TANK WAS REMOVED IN 1987. THE TWO WASTE SOLVENT TANKS WERE REMOVED IN 1990.  ALL TANKS WERE
REPORTED TO BE IN GOOD CONDITION UPON REMOVAL.

THE THREE UNDERGROUND ACID NEUTRALIZATION SYSTEMS WERE INSTALLED SEQUENTIALLY.  THE C SYSTEM WAS
INSTALLED IN 1974 AND CONSISTED OF THREE STEEL LINED SINGLE WALL TANKS WITH A TOTAL CAPACITY OF
4,200 GALLONS. THE EXCAVATION AND REMOVAL OF THE C SYSTEM IS COVERED IN GREATER DETAIL IN
SECTION 2.2 BELOW.

THE REMAINING DRUM STORAGE AREA IS AN ENCLOSED CONCRETE, CONTAINED AREA (CHEMICAL STORAGE III)
THAT WAS INSTALLED IN 1982.  THE TWO REMAINING ACID NEUTRALIZATION SYSTEMS, D SYSTEM AND E
SYSTEM WERE INSTALLED IN 1977 AND 1979 RESPECTIVELY.  BOTH SYSTEMS CONSIST OF MULTIPLE
UNDERGROUND VAULTED FIBERGLASS TANKS.  THE D SYSTEM HAS A CAPACITY OF 3,600 GALLONS IN A THREE
TANK SYSTEM.  THE E SYSTEM HAS A CAPACITY OF 24,000 GALLONS IN A FIVE TANK SYSTEM.  THE
REMAINING UNDERGROUND TANK AREAS ARE TANK FARM III AND TANK FARM IV.  BOTH AREAS ARE USED FOR
THE TEMPORARY STORAGE OF WASTE SOLVENT.  TANK FARM III, INSTALLED IN 1983, CONTAINS TWO VAULTED
STEEL TANKS ONE WITH 2,400 GALLON CAPACITY AND ONE WITH 1,200 GALLON CAPACITY.  TANK FARM IV,
INSTALLED IN 1982, CONTAINS THREE VAULTED STEEL TANKS ONE WITH 2,500 GALLON CAPACITY, ONE WITH
1,200 GALLON CAPACITY, AND ONE WITH 1,000 GALLON CAPACITY.

#SHEA
2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1 HISTORY OF SITE ACTIVITIES

ADVANCED MICRO DEVICES BUILDING 915 (AMD 915) WAS BUILT IN 1974, AND WAS THE FIRST COMMERCIAL
CONSTRUCTION AT THIS SITE. THIS FACILITY WAS DESIGNED AND HAS BEEN USED AS A SEMICONDUCTOR
FABRICATION FACILITY FROM 1974 THROUGH THE PRESENT. THE RECENT TREND HAS BEEN AN INCREASED FOCUS 
ON RESEARCH AND DEVELOPMENT ACTIVITY WITH A DECLINE IN THE IMPORTANCE OF PRODUCTION ACTIVITIES.
THE MANUFACTURING PROCESSES AT THIS SITE HAVE INVOLVED THE USE OF SOLVENTS, CAUSTICS, AND ACIDS.
NO METAL PLATING HAS OCCURRED AT THE AMD 915 FACILITY.

THE EARLIEST RECORDS OF WASTE STORAGE AND HANDLING PRACTICES AT THE AMD 915 FACILITY ARE FROM
1980.  THESE RECORDS ARE NOT ALWAYS CLEAR SINCE THEY INCLUDE QUANTITIES OF SOME CHEMICALS IN USE
OR STORAGE AT SEVERAL AMD FACILITIES.  IN GENERAL, SOLVENT WASTES AT AMD 915 WERE STORED IN
UNDERGROUND TANKS; FREON WASTE, WASTE OIL, SIRTYL-ETCH, AND SORB-ALL WERE CONTAINERIZED IN 55
GALLON DRUMS FOR OFFSITE DISPOSAL.  CORROSIVES OTHER THAN CHROMIC ACID WERE NEUTRALIZED IN THE
ON-SITE ACID NEUTRALIZATION SYSTEM WHICH DISCHARGED TO THE SANITARY SEWER SYSTEM. PROCESS GAS
WAS WET SCRUBBED AND THE SCRUBBER EFFLUENT WAS ALSO DIRECTED TO THE ACID NEUTRALIZATION SYSTEM.

THE WASTE SOLVENT AND CONTAINERIZED MATERIALS WERE REMOVED FROM THE SITE BY A LICENSED CARRIER



FOR OFFSITE DISPOSAL.  AS HANDLING AND STORAGE PRACTICES CHANGED THE STORAGE AREAS FOR
CONTAINERIZED WASTE HAS BEEN CONTINUALLY UPGRADED AND UNDERGROUND TANKS HAVE EITHER BEEN
REPLACED WITH ABOVE GROUND FACILITIES OR DOUBLY CONTAINED UNDERGROUND UNITS. ADDITIONAL DETAIL
OF PAST AND PRESENT STORAGE FACILITIES IS PRESENTED IN SECTION 2.2 BELOW.

2.2 HISTORY OF SITE INVESTIGATIONS

INITIAL INVESTIGATION AT THIS SITE BEGAN VOLUNTARILY IN 1981 AS THE RESULT OF SOIL CONTAMINATION
DISCOVERED DURING AN UNDERGROUND TANK EXCAVATION AND REMOVAL.  THE REMOVAL WAS DUE TO A CHANGE
IN FACILITY OPERATIONS.  ADDITIONAL INVESTIGATIONS WERE DRIVEN BY ONGOING INVESTIGATIONS AT
OTHER AMD FACILITIES.  AS MANY AS 28 SEPARATE UNDERGROUND TANKS MAY HAVE BEEN IN SERVICE AT
VARIOUS TIMES AT THE AMD 915 SITE.  THE MAJORITY OF THESE TANKS HAVE BEEN REMOVED FROM SERVICE
OR REPLACED WITH DOUBLY CONTAINED ABOVE OR BELOW GROUND UNITS.

FIVE POTENTIAL SOURCE AREAS OF SOIL AND/OR GROUNDWATER CONTAMINATION WERE INVESTIGATED AT AMD
915 (FIGURE 4).  THESE INCLUDE THE PAD IV PHOTORESIST STRIPPER TANK REMOVED IN 1981, THE PAD "C"
ANS REMOVED IN 1981, SOLVENT TANKS AT PAD VI REMOVED IN 1986, PAD III WASTE SOLVENT TANK REMOVED
IN 1987, AND THE EAST END DIESEL TANKS INVESTIGATED IN 1988.

OF THE FIVE AREAS INVESTIGATED TWO HAVE BEEN IDENTIFIED AS POSSIBLE SOURCES OF SOIL AND
GROUNDWATER CONTAMINATION AT THE AMD 915 FACILITY. THESE INCLUDE AN ACID NEUTRALIZATION SYSTEM
NORTH OF THE AMD 915 BUILDING AT PAD "C" AND THE PAD IV PHOTORESIST STRIPPER TANK ALSO NORTH OF
THE AMD 915 BUILDING.  NO OTHER SIGNS OF LEAKING TANKS WERE IDENTIFIED IN THE REMOVAL OF TANKS
FROM THE OTHER THREE AREAS.  SOIL SAMPLES CONFIRM THE ABSENCE OF CONTAMINATED SOIL IN THE
VICINITY OF THE OTHER TANKS.

THE TANK REMOVAL AT THE PAD IV AREA APPARENTLY REMOVED CONTAMINATED SOIL CONTAINING GREATER THAN
100 MG/KG OF TRICHLOROETHYLENE (TCE).  HOWEVER, DOCUMENTATION OF THE DEPTH OF EXCAVATION AND
LATERAL EXTENT OF SOIL CONTAMINATION WAS UNAVAILABLE.  ADDITIONAL DATA COLLECTION TO INVESTIGATE
REMAINING POTENTIAL SOURCE SOIL CONTAMINATION WAS COMPLETED IN JULY 1990 AS PART OF THE FINAL RI
STUDY.  THE ONLY EPA 8240 COMPOUNDS IDENTIFIED DURING THIS INVESTIGATION WERE
1,2,4-TRICHLOROBENZENE (1,2,TBC) THAN 1 MG/KG (1 PPM IN SOIL).

DURING TANK REMOVALS TWO LEAKING UNDERGROUND TANKS HAVE BEEN IDENTIFIED. THE FIRST OF THESE
OCCURRED DURING THE REMOVAL OF TWO, 1500 HUNDRED GALLON TANKS FROM THE PAD IV AREA.  THE TANKS
WERE USED FOR STORAGE OF PHOTORESIST SOLUTION AND WASTE SOLVENT.  HOLES IN THE PHOTORESIST TANK
WAS OBSERVED DURING THE REMOVAL OF THE TANKS IN 1981.  BASED ON SOIL SAMPLES FROM THE EXCAVATION
THIS WAS VERIFIED AS A SOURCE OF CONTAMINANTS.  IT WAS NOT POSSIBLE TO DETERMINE THE DURATION OF
THE LEAK OR VOLUME/MASS OF CONTAMINANTS RELEASED.

THE SECOND LEAKING UNDERGROUND TANK WAS ONE OF THREE IN AN UNDERGROUND ACID NEUTRALIZATION
SYSTEM (ANS).  THE LEAK IN THIS TANK FROM THE ANS, LOCATED AT PAD "C", WAS DOCUMENTED WHEN A
HOLE WAS NOTED IN ONE TANK DURING REMOVAL IN LATE 1981.  THESE TWO AREAS HAVE BEEN IDENTIFIED AS
POTENTIAL POINT SOURCES OF CONTAMINATION.  BASED ON SOIL SAMPLING IN THE EXCAVATION AND
GROUNDWATER MONITORING DATA, THE "C" ANS WAS PROBABLY THE DOMINANT SOURCE OF GROUNDWATER
CONTAMINATION AT THE AMD 915 SITE.

GROUNDWATER INVESTIGATION ALSO BEGAN IN 1982 AS PART OF THE INVESTIGATION OF THE LEAKING
UNDERGROUND TANKS PREVIOUSLY DOCUMENTED. ONGOING EXTRACTION OF GROUNDWATER THROUGH EXISTING
BUILDING DEWATERING SUMPS WAS SUPPLEMENTED IN 1982 WITH THE ADDITION OF THE FIRST IN A SERIES OF
GROUNDWATER EXTRACTION WELLS.  MONITORING OF GROUNDWATER QUALITY HAS BEEN ONGOING, AT LEAST
QUARTERLY, SINCE 1982.

ADDITIONAL OFFSITE SOURCES OF GROUNDWATER CONTAMINATION MAY HAVE A SIGNIFICANT AFFECT ON THE AMD
915 SITE.  THE MOST NOTABLE OF THESE ARE ADVANCED MICRO DEVICES 901/902 THOMPSON DRIVE
FACILITIES, SIGNETICS 811 EAST ARQUES SITE, AND THE FEI MICROWAVE FACILITY AT 825 STEWART DRIVE.
THESE THREE FACILITIES HAVE DOCUMENTED POINT SOURCES OF GROUNDWATER CONTAMINATION WHICH HAS
COMMINGLED IN THE SUBSURFACE AND MAY BE COMMINGLING WITH GROUNDWATER CONTAMINATION FROM THE AMD
915 SITE. CONTROL OF THIS COMMINGLED GROUNDWATER CONTAMINATION PLUME AND CLEANUP ACTIVITIES ARE
BEING ADDRESSED UNDER OTHER RWQCB ORDERS-AND A SEPARATE RECORD OF DECISION.

WHILE INVESTIGATION AND INTERIM REMEDIAL ACTIONS HAD BEEN ONGOING SINCE 1982 THE FORMAL REMEDIAL
INVESTIGATION/FEASIBILITY STUDY (RI/FS) PROCESS BEGAN WITH THE REQUEST FOR AN RI/FS WORKPLAN IN



1988.  A WELL SURVEY TO LOCATE WELLS IN SIX AREAS THAT MIGHT ACT AS POTENTIAL CONDUITS FOR THE
SPREAD OF GROUNDWATER CONTAMINATION WAS COMMISSIONED BY AN INDUSTRY GROUP IN 1986.  THIS SURVEY
INCLUDED THE AREA SURROUNDING THE AMD 915 SITE AND WAS AS UPDATED FOR THE AMD 915 RI IN 1990.

FOR PURPOSES OF THESE REPORTS AND THE PROPOSED FINAL CLEANUP PLAN, AMD 915 DEGUIGNE DRIVE HAS
BEEN DESIGNATED AS A SINGLE OPERABLE UNIT (SEE FIGURE 2).  IT WAS DETERMINED THAT THE RI WOULD
FOCUS ON GROUNDWATER DATA FROM 1987 TO 1989 AS A RESULT OF CHANGES IN ANALYTICAL ACCURACY AND
SAMPLING PROTOCOLS.  SEVERAL DRAFT RI/FS REPORTS HAVE BEEN SUBMITTED ON BEHALF OF AMD INCLUDING
THE DRAFT FINAL RI/FS SUBMITTED IN JANUARY 1991. FINAL CORRECTIONS WERE ADDED IN MARCH 1991. 
THE RWQCB ADOPTED AN ORDER JUNE 19, 1991 APPROVING THE RI/FS AND A FINAL CLEANUP PLAN THAT
ENCOMPASSED CLEANUP AT THE AMD 915 FACILITY.  WHILE ALL AVAILABLE DATA WAS CONSIDERED IN THE FS
AND THE RISK ASSESSMENT, RISK MANAGEMENT DECISIONS INCLUDED GROUNDWATER DATA THAT WAS COLLECTED
AFTER THE COMPLETION OF THE FS.

2.3 HISTORY OF ENFORCEMENT ACTIONS

THE SITE HAS BEEN INCLUDED ON THE NATIONAL PRIORITIES LIST (NPL) AND HAS BEEN REGULATED BY
REGIONAL BOARD ORDERS, AS INDICATED HEREIN:

   A.  APRIL 1985               ORDER #85-034, WASTE DISCHARGE REQUIREMENTS
                                ADOPTED FOR NPDES PERMIT CA0028797

   B.  JUNE 1988                AMD 915 PROPOSED FOR INCLUSION ON THE NPL

   C.  MAY 1989                 ORDER #89-043, ADMINISTRATIVE CIVIL
                                LIABILITY FOR LATE SUBMITTAL OF RI/FS
                                WORKPLAN

   D.  MAY 1989                 ORDER #89-080 SITE CLEANUP REQUIREMENTS
                                ADOPTED, APPROVING RILE/FS WORKPLAN

   E.  SEPTEMBER 1990           AMD ADDED TO THE NPL

   F.  DECEMBER 1990            ORDER #90-156, REISSUANCE OF WASTE
                                DISCHARGE REQUIREMENTS ADOPTED FOR ISSUANCE
                                AND REVISION OF NPDES PERMIT CA0028797

   G.  JUNE 1991                ORDER #91-101, SITE CLEANUP REQUIREMENTS
                                ADOPTED, APPROVAL OF FINAL CLEANUP PLAN AND
                                CLEANUP STANDARDS.

#CR
3.0 COMMUNITY RELATIONS

3.1 COMMUNITY INVOLVEMENT

AN AGGRESSIVE COMMUNITY RELATIONS PROGRAM HAS BEEN ONGOING FOR ALL SANTA CLARA VALLEY SUPERFUND
SITES, INCLUDING AMD 915.  THE BOARD PUBLISHED A NOTICE IN THE SAN JOSE MERCURY NEWS ON MARCH
13,20, AND 27, 1991, ANNOUNCING THE PROPOSED FINAL CLEANUP PLAN AND OPPORTUNITY FOR PUBLIC
COMMENT AT THE BOARD HEARING OF MARCH 20, 1991 IN OAKLAND, AND ANNOUNCING THE OPPORTUNITY FOR
PUBLIC COMMENT AT AN EVENING PUBLIC MEETING TO BE HELD AT THE WESTINGHOUSE AUDITORIUM, BRITTON
AT EAST DUANE AVENUE, IN THE CITY OF SUNNYVALE ON THURSDAY MARCH 28, 1991.  BASED ON COMMUNITY
RESPONSE THE 30 DAY COMMENT PERIOD FROM MARCH 20, 1991 THROUGH APRIL 19, 1991 WAS EXTENDED FOR
AN ADDITIONAL 30 DAYS THROUGH MAY 20, 1991.  SEVERAL INFORMAL MEETINGS WERE HELD WITH COMMUNITY
MEMBERS DURING THE EXTENDED PUBLIC COMMENT PERIOD.

3.2 FACT SHEETS

FACT SHEETS WERE MAILED TO INTERESTED RESIDENTS, LOCAL GOVERNMENT OFFICIALS, AND MEDIA
REPRESENTATIVES.  FACT SHEET 1, MAILED IN DECEMBER 1989, SUMMARIZED THE POLLUTION PROBLEM, THE
RESULTS OF INVESTIGATIONS TO DATE, AND THE INTERIM REMEDIAL ACTIONS.  FACT SHEET 2, MAILED IN
MARCH 1991, DESCRIBED THE CLEANUP ALTERNATIVES EVALUATED, EXPLAINED THE PROPOSED FINAL CLEANUP
PLAN, ANNOUNCED OPPORTUNITIES FOR PUBLIC COMMENT AT THE BOARD HEARING OF MARCH 20, 1991 IN



OAKLAND AND THE PUBLIC MEETING OF MARCH 28, 1991 IN SUNNYVALE AND DESCRIBED THE AVAILABILITY OF
FURTHER INFORMATION AT THE CITY OF SUNNYVALE LIBRARY AND THE REGIONAL BOARD OFFICES.  AN
ADDITIONAL FACT SHEET WAS MAILED TO THE INTERESTED PUBLIC IN JULY DESCRIBING THE FINAL PLAN AND
SUMMARIZING THE RESPONSE TO COMMENTS REGARDING AMD 915.

#SRRA
4.0 SCOPE AND ROLE OF THE RESPONSE ACTION

4.1 SCOPE OF THE RESPONSE ACTION

THE REMEDY SELECTED AND DESCRIBED IN THIS ROD INCLUDES THE EXISTING INTERIM REMEDIAL MEASURES. 
THE INTERIM REMEDIAL MEASURES HAVE INCLUDED THE REMOVAL OF LEAKING UNDERGROUND TANKS AND ACID
NEUTRALIZATION SYSTEMS, CONTAINMENT AND EXTRACTION OF CONTAMINATED GROUNDWATER, AND TREATMENT OF
EXTRACTED GROUNDWATER.

4.1.1 CURRENT INTERIM REMEDIAL MEASURE (IRM)

TWO INTERIM REMEDIAL ACTIONS FOR SOIL WERE COMPLETED IN 1981.  THE FIRST OF THESE WAS THE
REMOVAL OF A WASTE SOLVENT TANK AND BURMAR VAULT IN THE PAD IV AREA IN JUNE 1981.  THIS
EXCAVATION RESULTED IN THE REMOVAL OF APPROXIMATELY 1500 CUBIC YARDS OF SOIL.  ANALYSIS OF SOIL
FOR VOCS WAS NOT COMPLETED AT THE TIME OF EXCAVATION.  ADDITIONAL INVESTIGATION OF THE PAD IV
AREA IN JULY 1990 INDICATED THAT THIS ACTION WAS SUCCESSFUL AND NO SOIL WITH GREATER THAN 1 PPM
OF VOCS REMAIN IN PLACE.

THE SECOND ACTION WAS COMPLETED IN SEPTEMBER 1981 WITH THE REMOVAL OF THE ACID NEUTRALIZATION
SYSTEM FROM THE PAD "C" AREA NORTH OF THE AMD 915 FACILITY.  THE ACID NEUTRALIZATION SYSTEM AND
APPROXIMATELY 5,500 CUBIC YARDS OF SOIL WERE REMOVED BETWEEN DECEMBER 21, 1981 AND JANUARY 4,
1982. THESE MATERIALS WERE DISPOSED OF AT AN OFFSITE COMMERCIAL DISPOSAL FACILITY.

REMEDIATION OF THE GROUNDWATER BEGAN WITH EXTRACTION OF GROUNDWATER FROM FOUR BUILDING
DEWATERING SUMPS WHICH WERE IN PLACE FROM THE COMPLETION OF THE 915 BUILDING.  THESE SUMPS ONLY
EXTRACT WATER FROM THE SHALLOW OR A AQUIFER AND THREE OF THE SUMPS ARE STILL OPERATING AT
PRESENT.  IN 1982 FIVE GROUNDWATER EXTRACTION WELLS WERE INSTALLED, WITH FOUR WELLS EXTRACTING
WATER FROM THE A AND B1 AQUIFERS AND ONE WELL EXTRACTING WATER FROM THE A, B1 AND B2 AQUIFERS. 
IN 1984 FOUR ADDITIONAL EXTRACTION WELLS WERE COMPLETED.  THESE WELLS WERE COMBINED WITH THE TWO
BEST PRODUCING WELLS THAT HAD BEEN INSTALLED IN 1982 FOR A TOTAL OF SIX EXTRACTION WELLS.  THE
INTENT OF THESE CHANGES TO THE SYSTEM WAS TO IMPROVE CONTROL OF OFFSITE CONTAMINANT MIGRATION. 
AN ADDITIONAL EXTRACTION WELL COMPLETED IN THE 82 AQUIFER WAS ADDED IN 1985.  AN EIGHTH
EXTRACTION WELL, AGAIN IN THE B2 AQUIFER, WAS ADDED IN 1988 (FIGURE 5).  THE LAYOUT OF THE
EXISTING GROUNDWATER EXTRACTION SYSTEM IS SHOWN IN FIGURE 6.

THE EXTRACTED GROUNDWATER IS PIPED TO A GROUNDWATER TREATMENT SYSTEM, CONSISTING OF TWO
AIRSTRIPPING TOWERS, ONE ACTIVE, ONE RESERVE, AND AN AQUEOUS PHASE ACTIVATED CARBON FILTRATION
UNIT.  THIS TREATMENT SYSTEM WAS COMPLETED IN JANUARY OF 1984.  THE SYSTEM HAS CONSISTENTLY
REMOVED FROM 90 TO 99 PERCENT OF THE VOCS FROM THE GROUNDWATER.  APPROXIMATELY 30 PERCENT OF THE
EXTRACTED TREATED GROUNDWATER IS REUSED AS INDUSTRIAL PROCESS FOR COOLING WATER, PRIOR TO
RELEASE TO THE SANITARY SEWER.  THE REMAINING TREATED WATER IS DISCHARGED TO A STORM SEWER
TRIBUTARY OF CALABAZAS CREEK UNDER NPDES PERMIT NUMBER CA0028797.  THE DISCHARGE PERMIT WAS
REVISED IN DECEMBER 1990.  THE CURRENT PERMITS INCLUDES LIMITS FOR ALL CHEMICALS OF CONCERN IN
ADDITION TO LIMITS FOR SELECTED INORGANICS IDENTIFIED BY THE RWQCB BASIN PLAN. THESE LIMITS
GENERALLY ARE SET AT THE MORE STRINGENT OF THE DRINKING WATER STANDARDS (MCLS) OR AQUATIC
TOXICITY VALUES (SEE TABLE 1).

4.1.2 SELECTED REMEDY

FOLLOWING COMPLETION OF THE RI IT WAS DETERMINED THAT THE IRM FOR SOIL HAD BEEN SUCCESSFUL.  NO
FURTHER REMEDIAL ACTION FOR SOIL IS INCLUDED. THE SELECTED REMEDY FOR GROUNDWATER IS THE
CONTINUED OPERATION OF THE EIGHT EXISTING GROUNDWATER EXTRACTION WELLS.  TREATMENT BY
AIR-STRIPPER WITH FINAL POLISH BY AQUEOUS PHASE CARBON FILTRATION WILL ALSO CONTINUE. ONSITE
REUSE OF THE GROUNDWATER IS EXPECTED TO INCREASE IN THE FUTURE WITH ATTENDANT DECREASES IN
DISCHARGE TO SURFACE WATER.  THE AIR STRIPPER WILL INCLUDE EMISSIONS CONTROLS IF EMISSIONS
EXCEED LEVELS PERMITTED BY BAAQMD.



THE DISCHARGE TO SURFACE WATER IS CONTROLLED BY NPDES PERMIT NO. CA0028797.  THE LIMITS FOR THIS
DISCHARGE INCLUDES INSTANTANEOUS MAXIMUM LIMITS FOR SPECIFIC CONTAMINANTS AND LIMITS FOR
RECEIVING WATERS INCLUDING PH, NITROGEN AND DISSOLVED OXYGEN.  THE DISCHARGE LIMITS WERE
ESTABLISHED FOLLOWING EPA GUIDANCE AND REPRESENT THE BEST AVAILABLE TECHNOLOGY.  A COMPLETE LIST
OF DISCHARGE LIMITS IS INCLUDED AS TABLE  1.

4.2 ROLE OF THE RESPONSE ACTION

THE PURPOSE OF THE ACTIONS AT AMD 915 IS TO CONTROL THE MIGRATION OF POLLUTED GROUNDWATER FROM
THE SITE AND TO CAPTURE AND REMEDIATE EXISTING CONTAMINATED GROUNDWATER.  THE INTENT OF THESE
ACTIONS IS TO EXPEDITE CLEANUP OF GROUNDWATER AT THIS SITE AND TO PREVENT MOVEMENT OF
CONTAMINATED GROUNDWATER FROM THE ONSITE AREA TO OFFSITE AND TO PREVENT POTENTIAL VERTICAL
MIGRATION INTO AQUIFERS THAT CURRENTLY SERVE AS DRINKING WATER SOURCES.

THE IRM FOR GROUNDWATER HAS CONTAINED THE GROUNDWATER CONTAMINATION PLUME TO THE SITE. VERTICAL
MIGRATION HAS BEEN LIMITED AND THE TOXICITY, MOBILITY, AND VOLUME OF CONTAMINANTS HAS BEEN
REDUCED.  THE FINAL GOAL OF THIS RESPONSE ACTION IS TO ALLOW THE FUTURE USE OF THE SHALLOW
GROUNDWATER AS A POSSIBLE SOURCE OF DRINKING WATER.

#SSC
5.0 SUMMARY OF SITE CHARACTERISTICS

5.1 SOURCES OF CONTAMINATION

5.1.1 SOURCE INVESTIGATION

FIVE POTENTIAL SOURCE AREAS OF SOIL AND/OR GROUNDWATER CONTAMINATION WERE INVESTIGATED AT AMD
915.  THESE INCLUDE THE PAD IV PHOTORESIST STRIPPER TANK REMOVED IN 1981, THE PAD "C" ANS
REMOVED IN 1981, SOLVENT TANKS AT PAD VI REMOVED IN 1986, PAD III WASTE SOLVENT TANK REMOVED IN 
1987, AND THE EAST END DIESEL TANKS INVESTIGATED IN 1988.

OF THE FIVE AREAS INVESTIGATED TWO HAVE BEEN IDENTIFIED AS POSSIBLE SOURCES OF SOIL AND
GROUNDWATER CONTAMINATION AT THE AMD 915 FACILITY. THESE INCLUDE AN ACID NEUTRALIZATION SYSTEM
NORTH OF THE AMD 915 BUILDING AT PAD "C" AND THE PAD IV PHOTORESIST STRIPPER TANK ALSO NORTH OF
THE AMD 915 BUILDING.  NO OTHER SIGNS OF LEAKING TANKS WERE IDENTIFIED IN THE REMOVAL OF TANKS
FROM THE OTHER THREE AREAS.  SOIL SAMPLES CONFIRM THE ABSENCE OF CONTAMINATED SOIL IN THE
VICINITY OF THE OTHER TANKS.

THE TANK REMOVAL AT THE PAD IV AREA APPARENTLY REMOVED CONTAMINATED SOIL CONTAINING GREATER THAN
100 MG/KG OF TRICHLOROETHYLENE (TCE).  HOWEVER, DOCUMENTATION OF THE DEPTH OF EXCAVATION AND
LATERAL EXTENT OF SOIL CONTAMINATION WAS UNAVAILABLE.  ADDITIONAL DATA COLLECTION TO INVESTIGATE
REMAINING POTENTIAL SOURCE SOIL CONTAMINATION WAS COMPLETED IN JULY 1990 AS PART OF THE FINAL RI
STUDY.  THE ONLY EPA 8240 COMPOUNDS IDENTIFIED DURING THIS INVESTIGATION WERE
1,2,4-TRICHLOROBENZENE (1,2,4-TCB) AND 1,2,3-TRICHLOROBENZENE (1,2,3-TCB) AT CONCENTRATIONS LESS
THAN 1 MG/KG (1 PPM IN SOIL).

ADDITIONAL OFFSITE SOURCES OF GROUNDWATER CONTAMINATION MAY HAVE A SIGNIFICANT AFFECT ON THE AMD
915 SITE.  THE MOST NOTABLE OF THESE ARE ADVANCED MICRO DEVICES 901/902 THOMPSON DRIVE
FACILITIES, SIGNETICS 811 EAST ARQUES SITE, AND THE FEI MICROWAVE FACILITY AT 825 STEWART DRIVE.
THESE THREE FACILITIES HAVE DOCUMENTED POINT SOURCES OF GROUNDWATER CONTAMINATION WHICH HAS
COMMINGLED IN THE SUBSURFACE AND MAY BE IMPINGING UPON AMD 915 GROUNDWATER.  CONTROL OF THIS
COMMINGLED GROUNDWATER CONTAMINATION PLUME AND CLEANUP ACTIVITIES ARE BEING ADDRESSED BY
SEPARATE ACTIONS.

5.2 DESCRIPTION OF CONTAMINATION

5.2.1 SOIL INVESTIGATIONS

SOIL POLLUTION WAS THE MOST CONCENTRATED NEAR THE AMD 915 ACID NEUTRALIZATION SYSTEM, LOCATED
JUST NORTH OF THE AMD 915 FACILITY.  SOIL CONCENTRATIONS UP TO 280,000 PPB OF TCE WERE DETECTED
BELOW THE WESTERN-MOST TANK IN THE THREE-TANK ACID NEUTRALIZATION SYSTEM. CONCENTRATIONS AS
GREAT AS 330,000 PPB OF TCB HAVE BEEN DETECTED IN SOIL BORINGS.



ADDITIONAL EXCAVATION AND REMOVAL OF TANKS WAS CARRIED OUT AT THE PAD IV AREA ALSO NORTH OF THE
AMD 915 BUILDING (FIGURE 4).  SOIL SAMPLES FROM THIS EXCAVATION WERE ANALYZED ONLY FOR TCB,
XYLENE, TOLUENE, AND BENZENE.  THE DEPTH OF THE EXCAVATION AND LATERAL EXTENT OF SOIL
CONTAMINATION WAS POORLY DOCUMENTED, IN ADDITION TO THE ABSENCE OF ANALYSIS FOR VOCS.  THEREFORE
THIS WAS IDENTIFIED AS A DATA GAP IN EARLY DRAFTS OF THE RILE/FS AND ADDITIONAL SAMPLING WAS
COMPLETED IN JULY 1990.  THE ONLY ANALYTES DETECTED IN THE SOIL SAMPLES FROM THE ADDITIONAL SOIL
BORINGS WERE 1,2,4-TCB AND 1,2,3-TCB.  THESE ANALYTES WERE PRESENT AT LEVELS BELOW 1 MG/KG AND
ARE NOT CONSIDERED TO REPRESENT SIGNIFICANT SOIL CONTAMINATION.

5.2.2 GROUNDWATER INVESTIGATIONS

GROUNDWATER INVESTIGATION HAS INCLUDED THE INSTALLATION OF 42 MONITORING WELLS.  GROUNDWATER
SAMPLING OF SELECTED WELLS HAS OCCURRED ON A QUARTERLY BASIS FOR AT LEAST THE LAST FOUR YEARS. 
GROUNDWATER MONITOR DATA ON A LESS SYSTEMATIC BASIS IS AVAILABLE FOR UP TO 10 YEARS.  THE
CHARACTERIZATIONS OF RISK ARE BASED ON DATA COLLECTED FROM 1987 THROUGH 1989.

BASED ON THIS DATA THE LATERAL EXTENT OF GROUNDWATER CONTAMINATION IS LIMITED TO THE AMD 915
SITE.  VERTICALLY, VOC CONTAMINATION HAS BEEN CONFIRMED DOWN TO THE B2 AQUIFER AT DEPTHS UP TO
68 FEET.  GROUNDWATER CONTAMINATION HAS NOT BEEN DETECTED IN THE B3 ZONE.  THE MAJORITY OF
ONSITE, A ZONE MONITORING WELLS ARE DRY, THEREFORE THE LATERAL EXTENT OF CONTAMINATION IN THE A
ZONE IS DIFFICULT TO ESTIMATE.  THE LATERAL EXTENT OF CONTAMINATION IN THE RECENT PAST HAS BEEN
LIMITED TO 250 FEET DOWNGRADIENT OF THE SOURCE AREA.  THE SPREAD OF THE GROUNDWATER
CONTAMINATION FROM THE AMD 915 FACILITY, PERPENDICULAR TO THE GROUNDWATER FLOW DIRECTION, CAN
NOT BE DETERMINED DUE THE CONTAMINANT CONTRIBUTION FROM UPGRADIENT SOURCES.

THE RATE OF GROUNDWATER FLOW IN THE SHALLOW AQUIFERS AT THE AMD 915 SITE, WITHOUT CONSIDERING
THE CONE OF DEPRESSION RESULTING FROM THE GROUNDWATER EXTRACTION SYSTEM, IS ESTIMATED TO VARY
FROM 50 TO 200 FEET PER YEAR.  MODELING RESULTS PRESENTED IN THE RI/FS INDICATE THAT, WITH THE
EIGHT EXTRACTION WELLS OPERATING, CAPTURE OF THE GROUNDWATER CONTAMINATION PLUME IN THE SHALLOW
AQUIFERS IS COMPLETE.

TCE IS THE MOST PREVALENT GROUNDWATER CONTAMINANT AND HAS BEEN UTILIZED AS A INDICATOR CHEMICAL
FOR THE AMD 915 SITE (SEE SECTION 6.1 BELOW). HIGHEST INITIAL LEVELS OF TCE CONTAMINATION WERE
RECORDED IN 1892 IN MONITOR WELLS 9-S IN THE A AQUIFER AND 9-D IN THE B1 AQUIFER.  THE MAXIMUM
CONCENTRATION OF TCE IN WELL 9-S WAS 4800 UG/L.  THE MAXIMUM CONCENTRATION OF TCE IN WELL 9-D
WAS 6600 UG/L.  THESE WELLS WERE ABANDONED IN 1988.  THE LAST SAMPLING EVENT PRIOR TO
ABANDONMENT FOR WELL 9-S WAS IN OCTOBER 1987.  AT THIS TIME, 800 UG/L OF TCE WAS DETECTED IN
WELL 9-S.  THE LAST SAMPLING EVENT PRIOR TO ABANDONMENT FOR WELL 9-D WAS IN JUNE 1988 AND 1100
UG/L TCE WAS DETECTED IN WELL 9-D.

THE MAXIMUM CONCENTRATION OF TCE IN JULY 1990 WAS IN WELL 41-D AT 990 UG/L.  THIS WELL IS NEAR
THE UPGRADIENT PROPERTY BOUNDARY AND IS NOT NECESSARILY REPRESENTATIVE OF GROUNDWATER
CONTAMINATION RELATED TO ONSITE POINT SOURCES.

5.2.3 AIR INVESTIGATIONS

VOLATILIZATION OF GROUNDWATER CONTAMINANTS FROM THE SUBSURFACE WAS NOT INVESTIGATED SINCE THE
GROUNDWATER PLUME IS RESTRICTED TO SUBJECT PROPERTY.  THEREFORE NO CURRENT RESIDENTIAL PROPERTY
EXISTS ABOVE OR ADJACENT TO THE PLUME.  THE SITE IS COMPLETELY PAVED OR COVERED BY STRUCTURES
WITH ACTIVE VENTILATION SYSTEMS.  THE PAVING MAY LIMIT THE MIGRATION OF CONTAMINANTS AND THE
ACTIVE VENTILATION SYSTEMS WILL LIMIT THE CONCENTRATION OF CONTAMINANTS IN INDOOR AIR.

EMISSIONS FROM THE ONSITE AIR STRIPPER THAT IS CURRENTLY PART OF THE INTERIM REMEDIAL ACTION ARE
REGULATED BY THE BAAQMD.  THE AIR STRIPPER SYSTEMS AT AMD WERE PERMITTED BY THE BAAQMD IN 1986. 
THE BAAQMD PERMIT PROCESS WOULD USUALLY RESULT IN THE REQUEST FOR DATA AND THE RENEWAL OF THE
PERMITS ON AN ANNUAL BASIS.  THE PERMITS FOR THE AIR STRIPPERS WERE INEXPLICABLY DROPPED BY THE
BAAQMD.  AMD FILED APPLICATIONS FOR NEW PERMITS IN MAY OF 1990.  DISCUSSIONS WITH BAAQMD STAFF
INDICATES THAT ADDITIONAL INFORMATION WAS REQUESTED FROM AMD.  THE PERMIT TO OPERATE FOR THE AMD
915 AIR STRIPPERS WAS RE-ISSUED BY THE BAAQMD IN AUGUST 1991.  THE PERMIT WAS NOT REVISED SINCE
THIS WAS NOT A NEW OR MODIFIED SYSTEM.  NO RISK SCREENING WAS REQUIRED.

THE AIR STRIPPER AT AMD 915 RELEASES APPROXIMATELY 1.5 POUNDS OF CONTAMINANTS, DOMINANTLY TCE,
PER DAY. THE BAAQMD HAS NOT REQUIRED CONTROL OF THE AIR STRIPPER OFFGAS.  THE POTENTIAL HEALTH



RISK FROM THE UNCONTROLLED AIR STRIPPERS HAS BEEN EVALUATED BY THE BAAQMD.  SINCE THE AIR
STRIPPER HAD BEEN PREVIOUSLY PERMITTED AND IS NOT A NEW OR MODIFIED SYSTEM THE AIR STRIPPERS DO
MEET THE REQUIREMENTS OF BAAQMD RULE 47. WHILE THEY RELEASE MORE THAN ONE POUND PER DAY OF
VOLATILE ORGANIC CHEMICALS (VOCS) THEY WERE PERMITTED IN 1986 PRIOR TO ENACTMENT OF NEWER
REGULATIONS AND ARE THEREFORE CONSIDERED TO BE IN COMPLIANCE WITH RULE 47 BY A "GRANDFATHER"
CLAUSE.

AIR EMISSIONS FOR THE AMD FACILITY AT 915 DEGUIGNE DRIVE (AMD 915) FACILITY HAVE BEEN EVALUATED
AS A WHOLE BY BAAQMD AS REQUIRED BY ASSEMBLY BILL 2508. THE LEVELS OF EMISSIONS WERE NOT
CONSIDERED A GREAT ENOUGH HEALTH RISK BY THE BAAQMD TO WARRANT FURTHER SCREENING OR MODELING. 
AN EVALUATION OF THE EMISSIONS FROM THE AIR STRIPPERS WAS SUBMITTED BY AMD IN SEPTEMBER 1991.
ESTIMATED EMISSIONS HAVE DECLINED TO A CURRENT LEVEL OF ABOUT 300 POUNDS PER YEAR OR 0.82 POUNDS
PER DAY. EMISSIONS CONTROLS WILL BE ADDED TO THE AIR STRIPPER AT AMD #915 IF REQUIRED BY BAAQMD.

#SSR
6.0 SUMMARY OF SITE RISKS

6.1 TOXICITY ASSESSMENT

USING VERY PROTECTIVE ASSUMPTIONS REGARDING CONCENTRATION, DISTRIBUTION, TOXICITY, AND POTENTIAL
ROUTES OF EXPOSURE, THE BASELINE PUBLIC HEALTH EVALUATION (BPHE) IDENTIFIED CERTAIN "CHEMICALS
OF POTENTIAL CONCERN." THE INITIAL LIST OF CHEMICALS OF CONCERN INCLUDED ALL CHEMICALS THAT WERE
DETECTED IN THE CHEMICAL DATABASE FOR THE PERIOD FROM 1987 THROUGH 1989 PLUS ADDITIONAL DATA FOR
INORGANIC ANALYSIS FROM 1990 (SEE TABLE 2). THIS LIST INCLUDED TWENTY ORGANIC CHEMICALS AND TWO
INORGANIC CHEMICALS. TWENTY-THREE ANALYTES ARE LISTED SINCE CHROMIUM IS INCLUDED IN TWO VALENCE
STATES.

THIS LIST WAS REDUCED THROUGH CONSIDERATION OF TOXICITY, OCCURRENCE, AND THE AVAILABILITY OF
TOXICOLOGICAL DATA.  THE REVISED LIST CONSISTS OF 16 ORGANIC CHEMICALS AND 2 INORGANIC CHEMICALS
FOR A TOTAL OF NINETEEN CHEMICALS, SINCE CHROMIUM IS AGAIN INCLUDED IN TWO VALENCE STATES. THESE
CHEMICALS INCLUDE (SEE TABLE 2) ARSENIC, BENZENE, CHLOROFORM, CHROMIUM (III), CHROMIUM (VI),
DICHLORODIFLUOROMETHANE (FREON 12), 1,1-DICHLOROETHANE (1,1-DCA), 1,1-DICHLOROETHYLENE
(1,1-DCE), CIS-1,2-DICHLOROETHYLENE (CIS-1,2-DCE), TRANS-1,2-DICHLOROETHYLENE TRANS-1,2-DCE),
ETHYLBENZENE, FREON 113, TETRACHLOROETHYLENE (PCE), TOLUENE, 1,2,4-TCB, 1,1,1-TRICHLOROETHANE
(1,1,1-TCA), TCE, TRICHLOROFLUROMETHANE (FREON 11), AND XYLENES.

ARSENIC WAS USED IN THE PROCESS AT THE AMD 915 FACILITY IN THE FORM OF ARSINE GAS. THE GAS WAS
COLLECTED BY HOODS WITHIN THE FACILITY AND SENT TO SCRUBBERS FOR REMOVAL FROM THE AIR PRIOR TO
RELEASE.  THE SCRUBBER EFFLUENT WAS IN TURN SENT TO THE ACID NEUTRALIZATION SYSTEM FOR TREATMENT
PRIOR TO DISCHARGE TO THE SANITARY SEWER SYSTEM.  BASED ON THIS HISTORY OF SITE USAGE AND
DETECTION IN SOME GROUNDWATER SAMPLES ARSENIC WAS INCLUDED AS A CHEMICAL OF CONCERN INCLUDED IN
THE FS. FURTHER REVIEW OF THE OCCURRENCE OF ARSENIC WAS INCLUDED IN AN ADDENDUM TO THE FS
SUBMITTED IN MARCH 1991.

THE MAXIMUM CONCENTRATION OF ARSENIC DETECTED WAS 14 UG/L.  THIS IS WELL BELOW THE MCL OF 50
UG/L.  BACKGROUND CONCENTRATION OF ARSENIC IN GROUNDWATER IN THE SOUTH BAY IS HIGHLY VARIABLE,
HOWEVER BACKGROUND IN THE AREA NEAR AMD 915 IS ESTIMATED TO BE 10 UG/L.  THE BACKGROUND IS WELL
WITHIN THE RANGE ESTABLISHED FOR GROUNDWATER IN THE SOUTH BAY. THIS BACKGROUND CONCENTRATION WAS
EXCEEDED IN ONLY A SINGLE SAMPLE AT 14 UG/L.  SINCE THE DIFFERENCE BETWEEN 10 AND 14 UG/L WAS
NOT CONSIDERED TO BE A SIGNIFICANT VARIATION FROM BACKGROUND AND SINCE A SMALL NUMBER OF SAMPLES
EXCEEDED BACKGROUND IT WAS ASSUMED THAT THE OCCURRENCE OF ARSENIC IS REPRESENTATIVE OF LOCAL
BACKGROUND LEVELS IN SHALLOW GROUNDWATER AND NOT SITE CONTAMINATION.  THEREFORE ARSENIC WAS
ELIMINATED AS A CHEMICAL OF CONCERN.

THE RATIONAL FOR SELECTING THE REMAINING CHEMICALS AS CHEMICALS OF CONCERN IS AS FOLLOWS:

            1.   CHLOROFORM, CHROMIUM (VI), 1,1-DICHLOROETHANE (1,1-DCA),
                 1,1-DICHLOROETHYLENE (1,1-DCE), TETRACHLOROETHYLENE (PCE),
                 AND TCE ARE KNOWN OR POSSIBLE HUMAN CARCINOGENS.

            2.   ALL OF THE CHEMICALS OF CONCERN ARE DETECTED IN
                 GROUNDWATER AT A GREATER THAN 10 PERCENT FREQUENCY.



            3.   CHLOROFORM, DICHLORODIFLUOROMETHANE (FREON 12),
                 1,1-DICHLOROETHANE (1,1-DCA), 1,1-DICHLOROETHYLENE
                 (1,1-DCE), CIS-1,2-DICHLOROETHYLENE (CIS-1,2-DCE), TRANS
                 1,2-DICHLOROETHYLENE (TRANS-1,2-DCE), ETHYLBENZENE, FREON
                 113, TETRACHLOROETHYLENE (PCE), TOLUENE,
                 1,1,1-TRICHLOROETHANE (1,1,1-TCA), TCE,
                 TRICHLOROFLUROMETHANE (FREON 111, AND XYLENES POSSESS
                 PHYSICOCHEMICAL PROPERTIES (RELATIVELY HIGH WATER
                 SOLUBILITY AND RELATIVELY LOW SOIL SORPTION) WHICH PROMOTE
                 THEIR DISPERSION IN GROUNDWATER.  IN ADDITION ALL OF THESE
                 CHEMICALS ARE VOLATILE AND CAN EASILY BE DISPERSED INTO
                 SOIL GAS AND POSSIBLY THE ATMOSPHERE.

            4.   CHROMIUM, DICHLORODIFLUOROMETHANE (FREON 121, ETHYLBENZENE
                 FREON 113, TETRACHLOROETHYLENE (PCE), TOLUENE, 1,2,4-TCB,
                 1,1,1-TRICHLOROETHANE (1,1,1-TCA), TCE,
                 TRICHLOROFLUROMETHANE (FREON 11), AND XYLENES HAVE BEEN
                 USED ON SITE AS PART OF THE MANUFACTURING PROCESS.  SOIL
                 SAMPLING HAS DOCUMENTED THE PRESENCE OF MOST OF THESE
                 CHEMICALS AS CONTAMINANTS IN SOIL FROM SOURCE AREA EXCAVATIONS.

            5.   TCE HAS BEEN USED AS AN INDICATOR CHEMICAL FOR THE SITE.
                 THIS IS BASED ON THE REASONS STATED ABOVE.  TCE IS ALSO
                 THE CHEMICAL MOST FREQUENTLY DETECTED IN SOIL AND
                 GROUNDWATER.  TCE HAS BEEN DETECTED IN GROUNDWATER AT THE
                 GREATEST CONNECTION OF ANY OF THE CHEMICALS OF CONCERN,
                 HAS THE MOST WIDESPREAD OCCURRENCE AND HAS THE HIGHEST
                 REPRESENTATIVE OR AVERAGE CONCENTRATION IN GROUNDWATER SAMPLES.

            6.   VINYL CHLORIDE HAS BEEN ADDED AS A CHEMICAL OF CONCERN
                 BECAUSE IT IS A KNOWN HUMAN CARCINOGEN AND A BREAKDOWN
                 PRODUCT OF PCE, TCE, AND DCE.  VINYL CHLORIDE HAS NOT
                 CURRENTLY BEEN DETECTED IN GROUNDWATER OR SOIL AT THE AMD
                 915 SITE.

6.2 RISK CHARACTERIZATION

USING PROTECTIVE ASSUMPTIONS, THE BPHE DEVELOPED CURRENT AND FUTURE EXPOSURE SCENARIOS. THIS
CONSIDERATION INCLUDED SOIL, AIR AND GROUNDWATER AS POTENTIAL SOURCES, TRANSPORT MEDIA, AND
HUMAN EXPOSURE POINTS.  RISKS WERE CHARACTERIZED FOR PATHWAYS INVOLVING THESE MEDIA IN THE
FOLLOWING SUBSECTIONS. AS DESCRIBED IN THE NATIONAL CONTINGENCY PLAN, THE EPA ACCEPTABLE EXCESS
CANCER RISK RANGE IS 1 X (10-4) TO 1 X (10-6) FOR EXPOSURE TO KNOWN OR EXPECTED CARCINOGENS AT
CONCENTRATION LEVELS THAT REPRESENT AN EXCESS UPPER BOUND LIFETIME CANCER RISK TO AN INDIVIDUAL. 
FOR NONCARCINOGENIC EFFECTS, THE HAZARD INDEX (HI) PROVIDES A USEFUL REFERENCE POINT FOR GAUGING
THE POTENTIAL SIGNIFICANCE OF MULTIPLE CONTAMINANT EXPOSURES WITHIN A SINGLE MEDIA OR ACROSS
MEDIA.  EPA CONSIDERS AN HI LESS THAN 1.0 TO BE ACCEPTABLE.

AT THE AMD 915 SITE NO PROBABLE CURRENT EXPOSURE SCENARIOS HAVE BEEN IDENTIFIED.  FOR THE
HYPOTHETICAL FUTURE EXPOSURE SCENARIOS, IT WAS ASSUMED THAT THE AMD 915 SITE WOULD BE DEVELOPED
FOR RESIDENTIAL USE AND THAT THE GROUNDWATER IN THE SHALLOW AQUIFER WOULD BE USED AS THE SOLE
SOURCE OF DRINKING AND DOMESTIC WATER AT THIS SITE.  ACCORDING TO THE BPHE, POTENTIAL FUTURE
EXPOSURE ROUTES AT THE AMD 915 SITE MAY INCLUDE INGESTION OF GROUNDWATER, INHALATION OF VOC
VAPORS DURING SHOWERING OR OTHER DOMESTIC USES, AND INGESTION OF SOIL DURING CONSTRUCTION OF
THIS HYPOTHETICAL RESIDENTIAL DEVELOPMENT.

SURFACE WATER WAS NOT EVALUATED AS A POTENTIAL EXPOSURE PATHWAY SINCE IT IS IMPROBABLE THAT THE
CONTAMINATED GROUNDWATER WOULD REACH ANY BODY OF SURFACE WATER.  THE NEAREST SURFACE WATER
BODIES ARE THE SUNNYVALE EAST DRAINAGE CHANNEL AND CALABAZAS CREEK.  THE SUNNYVALE DRAINAGE
CHANNEL, APPROXIMATELY 2500 FEET WEST OF THE SITE, IS LINED.  INFILTRATION OF CONTAMINATED
GROUNDWATER FROM THE AMD 915 SITE INTO THIS CHANNEL IS UNLIKELY DUE TO THE LINING AND THE
GROUNDWATER FLOW DIRECTION. CALABAZAS CREEK IS APPROXIMATELY 5,000 FEET EAST OF THE SITE.  THIS
SECTION OF THE CREEK HAS BEEN STRAIGHTENED AND LINED FOR FLOOD CONTROL PURPOSES. INFILTRATION OF
CONTAMINATED GROUNDWATER FROM THE AMD 915 SITE INTO CALABAZAS CREEK IS UNLIKELY DUE TO THE



LINING AND THE GROUNDWATER FLOW DIRECTION.  THE NEAREST SURFACE WATER BODY IN THE DOWNGRADIENT
DIRECTION IS GUADELUPE SLOUGH, MORE THAN 10,000 FEET NORTH OF THE AMD 915 CONTAMINANT PLUME. 
CONTAMINANT MIGRATION TO GUADELUPE SLOUGH WOULD PROBABLY REQUIRE MORE THAN 50 YEARS IF
GROUNDWATER EXTRACTION WERE TO CEASE.

6.2.1 SOIL

NO SHALLOW CONTAMINATED SOIL REMAINS SINCE THE INTERIM REMEDIAL ACTIONS FOR SOIL WERE EFFECTIVE. 
THE EXPOSURE TO CONTAMINATED SOIL THROUGH THE DERMAL CONTACT ROUTE WAS NOT EVALUATED SINCE IT IS
UNLIKELY THAT THE CHEMICALS OF CONCERN AT AMD 915, METALS OR VOCS, WOULD BE ADSORBED THROUGH THE
SKIN SINCE THE VOCS WOULD VOLATILIZE INTO THE AIR PRIOR TO SIGNIFICANT SUBCUTANEOUS ADSORPTION
AND METALS ARE POORLY ADSORBED THROUGH THE SKIN.

INCIDENTAL INGESTION OF SOIL BY A CONSTRUCTION WORKER DURING HYPOTHETICAL FUTURE CONSTRUCTION ON
THE SITE WAS EVALUATED.  THE HAZARD INDEX FOR EXPOSURE TO THE CHEMICALS OF CONCERN BY THIS
PATHWAY IS 0.01 FOR THE MAXIMUM CASE INDICATING THAT ADVERSE NON-CARCINOGENIC HEALTH AFFECTS ARE
UNLIKELY TO OCCUR.  THE CANCER RISK RESULTING FROM EXPOSURE THROUGH THIS PATHWAY IS ESTIMATED TO
BE 1.5 X (10-9).  IN CONSIDERATION OF THE SMALL POPULATION OF CONSTRUCTION WORKERS THAT WOULD BE
EXPOSED THE CANCER RISK WOULD BE STATISTICALLY INSIGNIFICANT.

6.2.3 AIR

THE RISK FROM OVERALL AIR EMISSIONS FROM AMD 915 WAS EVALUATED BY THE BAAQMD AS PART OF AN
EVALUATION REQUIRED BY CALIFORNIA ASSEMBLY BILL 2508 (AB 2508).  THIS EVALUATION RANKED THE AIR
EMISSIONS FROM AMD 915 AS A MEDIUM RISK WHICH REQUIRED NO FURTHER MODELING OR EVALUATION.  IT
SHOULD BE STRESSED THAT THIS EVALUATION IS FOR ALL AIR EMISSIONS FROM THE AMD 915 FACILITY TO
WHICH THE AIR STRIPPER OFFGAS CONTRIBUTES A SMALL PERCENTAGE.

THE POTENTIAL FOR VOLATILIZATION OF CHEMICALS FROM GROUNDWATER TO THE SURFACE WAS ALSO
EVALUATED.  INVESTIGATIONS AT A NEIGHBORING SITE AND AT A SITE IN MASSACHUSETTS HAVE INDICATED
THAT THIS PATHWAY IS PROBABLY ONLY OF CONCERN IN THE CIRCUMSTANCE WHERE THE VAPORS ENTER
STRUCTURES AND BECOME CONCENTRATED IN INDOOR AIR.  SINCE THE GROUNDWATER CONTAMINANT PLUME IS
CURRENTLY CONTAINED ONSITE NO RESIDENCES OVERLAY THE PLUME.  THE MANUFACTURING FACILITIES THAT
OVERLAY THE PLUME ALL UTILIZE ACTIVE VENTILATION SYSTEMS WHICH WOULD ACT IN TWO WAYS TO REDUCE
THIS POTENTIAL RISK.  FIRST THE VENTILATION SYSTEM, BY PUMPING AIR INTO THE STRUCTURE, CREATES
POSITIVE PRESSURE THUS REDUCING THE RATE OF INFILTRATION OF CONTAMINANTS INTO THE STRUCTURE AND
SECOND THE CONTINUED INFLUX OF AIR DILUTES ANY CONTAMINANTS THAT DO ENTER THE STRUCTURE.

IN THE HYPOTHETICAL FUTURE CASE THAT THE SITE WOULD BE RE-DEVELOPED AS RESIDENTIAL PROPERTY THIS
EXPOSURE PATHWAY WOULD HAVE A MINOR CONTRIBUTION (LESS THAN 1 PERCENT) TO THE TOTAL RISK RELATED
TO USING THE CONTAMINATED GROUNDWATER AS A DOMESTIC WATER SUPPLY.  THEREFORE THIS PATHWAY WAS
NOT EVALUATED FURTHER.

THE EMISSIONS AND RISK RELATED TO THE RELEASES TO AMBIENT AIR FROM THE AIR STRIPPER AT AMD 915
WERE RE-EVALUATED BY AMD IN SEPTEMBER 1991. BOTH THE FLOW RATE AND INFLUENT CONCENTRATION HAVE
DECLINED IN THE LAST YEAR.  THIS RESULTS IN REDUCTIONS IN BOTH MASS EMISSION AND AIR EFFLUENT
CONCENTRATION.  RISK ESTIMATES BASED ON THIS REVISED DATA USING A MODEL DEVELOPED BY CALIFORNIA
AIR POLLUTION CONTROL OFFICERS ASSOCIATION WOULD PREDICT A RISK OF LESS THAN 1 X (10-5) FROM
THIS EMISSION.  AIR EFFLUENT CONTROL, IN THE FORM OF VAPOR PHASE ACTIVATED CARBON, WILL BE ADDED
TO THE AIR STRIPPER IN THE FUTURE IF REQUIRED BY CHANGES IN BAAQMD REGULATIONS.

6.3.3 GROUNDWATER

POSSIBLE EXPOSURE TO CONTAMINATED GROUNDWATER AS A RESULT OF USING THIS GROUNDWATER AS A SOURCE
OF DOMESTIC WATER SUPPLY WAS EVALUATED.  THIS EVALUATION CONSIDERED BOTH DIRECT INGESTION OF THE
GROUNDWATER AND EXPOSURE TO CONTAMINANTS THROUGH THE INHALATION PATHWAY AS A RESULT OF SHOWERING
AND OTHER DOMESTIC USE.  ACCORDING TO THE BPHE, IF NO FURTHER CLEANUP ACTION WERE TAKEN, AND IF
CURRENT CLEANUP ACTIONS WERE HALTED, NO AVERAGE EXPOSURE SCENARIOS WERE SHOWN TO PRESENT A
NON-CARCINOGENIC OR CARCINOGENIC RISK GREATER THAN THE EPA ALLOWABLE RISK RANGE.  BASED ON
AVERAGE GROUNDWATER CONTAMINANT CONCENTRATION DATA, THE CARCINOGENIC RISK FROM GROUNDWATER
INGESTION IS ESTIMATED TO BE 6 PER 100,000 (TABLE 3).  THE MAJORITY OF THIS RISK IS RELATED TO
THE INGESTION OF ARSENIC AT CONCENTRATIONS WELL BELOW THE FEDERAL AND STATE MAXIMUM CONTAMINANT
LEVELS (MCLS).  THE NONCARCINOGENIC HAZARD INDEX FOR THE AVERAGE CASE IS LESS THAN 1 INDICATING



THAT TOXIC HEALTH AFFECTS WOULD NOT BE EXPECTED FROM THE DOMESTIC USE OF THIS GROUNDWATER.

A SLIGHTLY ELEVATED CARCINOGENIC RISK AND AN ELEVATED HAZARD INDEX IS SHOWN FOR THE MAXIMUM
EXPOSURE SCENARIO.  THE DIFFERENCE BETWEEN THE TWO EXPOSURE SCENARIOS IS THAT THE AVERAGE CASE
ASSUMES THAT AN ADULT CONSUMES 1.4 LITERS OF CONTAMINATED GROUNDWATER WATER EVERY DAY FOR NINE
YEARS AND THE MAXIMUM CASE ASSUMES THAT AN ADULT CONSUMES 2.0 LITERS OF CONTAMINATED GROUNDWATER
WATER EVERY DAY FOR 30 YEAR.  NINE YEARS IS THE 50TH PERCENTILE RESIDENCE TIME AND 30 YEARS IS
THE 90TH PERCENTILE RESIDENCE TIME AT ONE LOCATION BASED ON RECENT CENSUS DATA.  THE RISK FOR
THE MAXIMUM SCENARIO, INCLUDING BOTH INGESTION AND INHALATION EXPOSURES, IS 1.25 X (10-3) (TABLE
3) WITH A HAZARD INDEX OF 5.  THE RISK WITHOUT THE INCLUSION OF ARSENIC OR THE INCLUSION OF
1,1-DCE AS A CARCINOGEN FOR ALL PATHWAYS WOULD BE 5.40 X (10-4) WITH A HAZARD.  INDEX OF ABOUT
6.  THE HAZARD INDEX INCREASES AS A RESULT OF THE USE OF A MODIFIED REFERENCE DOSE FOR 1,1-DCE
AS SPECIFIED BY EPA REGION IX STAFF TOXICOLOGIST.

IT SHOULD BE EMPHASIZED THAT THERE ARE CURRENTLY NO KNOWN PLANS TO USE THE ON-SITE AREA FOR
RESIDENTIAL PURPOSES.  NOR IS SHALLOW GROUNDWATER CURRENTLY USED FOR LOCAL DRINKING WATER; LOCAL
ORDINANCES REQUIRE THE INSTALLATION OF A SANITARY SEAL THROUGH AT LEAST THE UPPER 50 FEET OF THE
SHALLOW WATER BEARING ZONES.  THIS WOULD LIMIT USE OF THE MOST CONTAMINATED GROUNDWATER FOR
DRINKING WATER.  IN ADDITION, THE ASSUMPTION THAT ALL CLEANUP ACTIONS WILL BE DISCONTINUED IS
INTENDED ONLY TO PROVIDE A BASELINE FOR COMPARISON, AND DOES NOT REFLECT THE CURRENT SITUATION
OR FUTURE PLANS FOR THE AMD 915 SITE.

6.3 PRESENCE OF SENSITIVE HUMAN POPULATIONS

AMD 915 IS LOCATED IN AN INDUSTRIAL AREA AND THE GROUNDWATER CONTAMINATION PLUME HAS BEEN
CONTAINED ONSITE.  THERE ARE NO RESIDENCES ABOVE THE GROUNDWATER PLUME.  THE SAN MIGUEL SCHOOL,
WHICH CURRENTLY HOUSES A DAYCARE CENTER AND A HEADSTART PROGRAM, IS APPROXIMATELY 2000 FEET
NORTH OF THE PLUME BOUNDARY.  THE NEAREST RESIDENCES ARE MORE THAN 500 FEET FROM THE SITE
BOUNDARY.  THERE ARE ALSO NO PUBLIC PARKS, HOSPITALS, OR CONVALESCENT HOMES WITHIN OR NEAR THE
PLUME BOUNDARIES.

6.4 PRESENCE OF SENSITIVE ECOLOGICAL SYSTEMS

TWO ENDANGERED SPECIES ARE REPORTED TO USE SOUTH SAN FRANCISCO BAY, LOCATED APPROXIMATELY THREE
MILES NORTH OF THE STUDY AREA.  THE CALIFORNIA CLAPPER RAIL AND THE SALT MARSH HARVEST MOUSE ARE
REPORTED TO EXIST IN THE TIDAL MARSHES OF THE BAY AND BAYSHORE.  THE ENDANGERED CALIFORNIA BROWN
PELICAN IS OCCASIONALLY SEEN IN THE BAY AREA, BUT DOES NOT NEST IN THE SOUTH BAY.  RANGES OF THE
ENDANGERED AMERICAN PEREGRINE FALCON AND SOUTHERN BALD EAGLE INCLUDE THE BAY AREA.  THE SOUTHERN
BALD EAGLE DOES NOT USE BAY AND BAYSHORE HABITATS.  THE PEREGRINE FALCON IS MAKING A STRONG
RECOVERY AND MAY BE DOWNGRADED FROM ENDANGERED TO THREATENED STATUS IN SPECIFIC AREAS INCLUDING
CALIFORNIA IN THE NEAR FUTURE.  NESTING PEREGRINES HAVE BEEN NOTED IN THE NORTHERN BAY AREA,
INCLUDING THE GOLDEN GATE BRIDGE AND BAY BRIDGE, HOWEVER NESTING PEREGRINE FALCONS HAVE NOT BEEN
REPORTED IN THE SOUTH BAY.

THE AMD SITE STUDY AREA DOES NOT CONSTITUTE CRITICAL HABITAT FOR ENDANGERED SPECIES NOR DOES IT
INCLUDE OR IMPACT ANY "WETLANDS".  THE CLOSEST WETLANDS ARE ABOUT TWO MILES TO THE NORTH.

6.5 CONCLUSION

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE ADVANCED MICRO DEVICES, 915
DEGUIGNE DRIVE SUPERFUND SITE, IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION SELECTED IN
THIS ROD MAY PRESENT AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO THE PUBLIC HEALTH, WELFARE OR
ENVIRONMENT.  BASED ON THE FACT THAT A VARIETY OF THE VOCS DETECTED IN THE STUDY AREA POSE
SIGNIFICANT HEALTH RISKS AS CARCINOGENS OR AS NONCARCINOGENS AND COMPLETE EXPOSURE PATHWAYS
EXIST, EPA HAS DETERMINED THAT REMEDIATION IS WARRANTED.

#ARAR
7.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

UNDER SECTION 121 (D)(1) OF CERCLA, S 9621, REMEDIAL ACTIONS MUST ATTAIN A DEGREE OF CLEAN-UP
WHICH ASSURES PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  ADDITIONALLY, REMEDIAL ACTIONS
THAT LEAVE ANY HAZARDOUS SUBSTANCE, POLLUTANT, OR CONTAMINANT ON-SITE MUST MEET A LEVEL OR
STANDARD OF CONTROL THAT AT LEAST ATTAINS STANDARDS, REQUIREMENTS, LIMITATIONS, OR CRITERIA THAT



ARE "APPLICABLE OR RELEVANT AND APPROPRIATE" UNDER THE CIRCUMSTANCES OF THE RELEASE.  THESE
REQUIREMENTS, KNOWN AS "ARARS", MAY BE WAIVED IN CERTAIN INSTANCES, AS STATED IN SECTION
121(D)(4) OF CERCLA, 42 USC S 9621(D)(4).

"APPLICABLE" REQUIREMENTS ARE THOSE CLEAN-UP STANDARDS, STANDARDS OF CONTROL AND OTHER
SUBSTANTIVE ENVIRONMENTAL PROTECTION REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED UNDER
FEDERAL OR STATE LAW THAT SPECIFICALLY ADDRESS A HAZARDOUS SUBSTANCE, POLLUTANT OR CONTAMINANT,
REMEDIAL ACTION, LOCATION, OR OTHER CIRCUMSTANCE AT A CERCLA SITE. "RELEVANT AND APPROPRIATE"
REQUIREMENTS ARE CLEAN-UP STANDARDS, STANDARDS OF CONTROL AND OTHER SUBSTANTIVE ENVIRONMENTAL
PROTECTION REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED UNDER FEDERAL OR STATE LAW THAT
WHILE NOT "APPLICABLE" TO A HAZARDOUS SUBSTANCE, POLLUTANT, CONTAMINANT, REMEDIAL ACTION,
LOCATION, OR OTHER CIRCUMSTANCE AT A CERCLA SITE, ADDRESS PROBLEMS OR SITUATIONS SUFFICIENTLY
SIMILAR TO THOSE ENCOUNTERED AT THE CERCLA SITE THAT THEIR USE IS WELL SUITED TO THE PARTICULAR
SITE.  FOR EXAMPLE, REQUIREMENTS MAY BE RELEVANT AND APPROPRIATE IF THEY WOULD BE "APPLICABLE"
BUT FOR JURISDICTIONAL RESTRICTIONS ASSOCIATED WITH THE REQUIREMENT.  (SEE THE NATIONAL
CONTINGENCY PLAN, 40 CFR SECTION 300.6, 1986).

THE DETERMINATION OF WHICH REQUIREMENTS ARE "RELEVANT AND APPROPRIATE" IS SOMEWHAT FLEXIBLE. 
EPA AND THE STATE MAY LOOK TO THE TYPE OF REMEDIAL ACTIONS CONTEMPLATED, THE HAZARDOUS
SUBSTANCES PRESENT, THE WASTE CHARACTERISTICS, THE PHYSICAL CHARACTERISTICS OF THE SITE, AND
OTHER APPROPRIATE FACTORS.  IT IS POSSIBLE FOR ONLY PART OF A REQUIREMENT TO BE CONSIDERED
RELEVANT AND APPROPRIATE.  ADDITIONALLY, ONLY SUBSTANTIVE REQUIREMENTS NEED BE FOLLOWED.  IF NO
ARAR COVERS A PARTICULAR SITUATION, OR IF AN ARAR IS NOT SUFFICIENT TO PROTECT HUMAN HEALTH OR
THE ENVIRONMENT, THEN NON-PROMULGATED STANDARDS, CRITERIA, GUIDANCE, AND ADVISORIES MUST BE USED
TO PROVIDE A PROTECTIVE REMEDY.

7.1 TYPES OF ARARS

THERE ARE THREE TYPES OF ARARS.  THE FIRST TYPE INCLUDES "CONTAMINANT SPECIFIC" REQUIREMENTS. 
THESE ARARS SET LIMITS ON CONCENTRATIONS OF SPECIFIC HAZARDOUS SUBSTANCE, POLLUTANTS, AND
CONTAMINANTS IN THE ENVIRONMENT.  EXAMPLES OF THIS TYPE OF ARAR ARE AMBIENT WATER QUALITY
CRITERIA AND DRINKING WATER STANDARDS.  THE SECOND TYPE OF ARAR INCLUDES LOCATION-SPECIFIC
REQUIREMENTS THAT SET RESTRICTIONS ON CERTAIN TYPES OF ACTIVITIES BASED ON SITE CHARACTERISTICS. 
THESE INCLUDE RESTRICTION ON ACTIVITIES IN WETLANDS, FLOODPLAINS, AND HISTORIC SITES.  THE THIRD
TYPE OF ARAR INCLUDES ACTION-SPECIFIC REQUIREMENTS.  THESE ARE TECHNOLOGY-BASED RESTRICTIONS
WHICH ARE TRIGGERED BY THE TYPE OF ACTION UNDER CONSIDERATION.  EXAMPLES OF ACTION-SPECIFIC
ARARS ARE RESOURCE CONSERVATION AND RECOVERY ACT ("RCRA") REGULATIONS FOR WASTE TREATMENT,
STORAGE, AND DISPOSAL.

ARARS MUST BE IDENTIFIED ON A SITE-SPECIFIC BASIS FROM INFORMATION ABOUT SPECIFIC CHEMICALS AT
THE SITE, SPECIFIC FEATURES OF THE SITE LOCATION, AND ACTIONS THAT ARE BEING CONSIDERED AS
REMEDIES.

7.2 CONTAMINANT-SPECIFIC ARARS AND TBCS

SECTION 1412 OF THE SAFE DRINKING WATER ACT. 42 USC SECTION 300G-1

UNDER THE AUTHORITY OF SECTION 1412 OF THE SAFE DRINKING WATER ACT, MAXIMUM CONTAMINANT LEVELS
GOALS (MCLGS) THAT ARE SET AT LEVELS ABOVE ZERO, SHALL BE ATTAINED BY REMEDIAL ACTIONS FOR
GROUND OR SURFACE WATER THAT ARE CURRENT OR POTENTIAL SOURCES OF DRINKING WATER, WHERE THE MCLGS
ARE RELEVANT AND APPROPRIATE UNDER THE CIRCUMSTANCES OF THE RELEASE BASED ON THE FACTORS IN S
300.400(G)(2).

THE APPROPRIATE REMEDIAL GOAL FOR EACH INDICATOR CHEMICAL IN GROUND WATER IS THE MCLG (IF NOT
EQUAL TO ZERO), THE FEDERAL MCL, OR THE STATE MCL, WHICH EVER IS MOST STRINGENT.

CALIFORNIA'S RESOLUTION 68-16

CALIFORNIA'S "STATEMENT OF POLICY WITH RESPECT TO MAINTAINING HIGH QUALITY OF WATERS IN
CALIFORNIA," RESOLUTION 68-16, AFFECTS REMEDIAL STANDARDS.  THE POLICY REQUIRES MAINTENANCE OF
EXISTING WATER QUALITY UNLESS IT IS DEMONSTRATED THAT A CHANGE WILL BENEFIT THE PEOPLE OF THE
STATE, WILL NOT UNREASONABLY AFFECT PRESENT OR POTENTIAL USES, AND WILL NOT RESULT IN WATER
QUALITY LESS THAN THAT PRESCRIBED BY OTHER STATE POLICIES.



THE FS EVALUATED GROUNDWATER CLEANUP TO BACKGROUND OR NON-DETECT LEVELS. CLEANUP TO NON-DETECT
LEVELS WOULD INCREASE ESTIMATED GROUNDWATER CLEANUP TIMES BY OVER 50 PERCENT AND ADD
SIGNIFICANTLY TO COST.  THE FS ALSO EVALUATED CLEANUP LEVELS NECESSARY TO ACHIEVE A 1 IN
1,000,000 EXCESS CANCER RISK FROM FUTURE INGESTION OF THE GROUNDWATER.  THIS IS HIGHLY
IMPRACTICAL DUE TO THE PRESENCE OF ARSENIC.  THE ARSENIC CONCENTRATION WOULD HAVE TO BE REDUCED
TO 1.5 UG/L TO APPROACH THE 1 IN A 1,000,000 EXCESS CANCER RISK.  THIS IS FAR BELOW THE CURRENT
MCL FOR ARSENIC OF 50 UG/L AND IS PROBABLY BELOW THE NATURALLY OCCURRING BACKGROUND OF ARSENIC
IN GROUNDWATER IN SANTA CLARA COUNTY.

IN ADDITION, CLEANUP OF GROUNDWATER TO BELOW THE MCL FOR THE CHEMICALS OF CONCERN MAY NOT BE
ACHIEVABLE DUE TO THE TECHNICAL DIFFICULTIES IN RESTORING AQUIFERS BY THE REMOVAL OF LOW
CONCENTRATIONS OF ANY VOC. THIS IS DUE TO THE SLOW DESORPTION OF VOCS ADSORBED TO THE INNER PORE
SPACES OF SOIL PARTICLES WHICH MAKE UP THE AQUIFER MATERIAL AND VOCS ADSORBED TO CLAYS AND
ORGANIC MATTER IN THE AQUITARD.  CLEANUP TO MCL LEVELS WOULD PROTECT THE PRIMARY BENEFICIAL USE
OF THE GROUNDWATER AS A POTENTIAL SOURCE OF DRINKING WATER.  FOR THESE REASONS, MCLS WERE
ACCEPTED AS CONCENTRATIONS THAT MEET THE INTENT OF RESOLUTION NO. 68-16.

7.3 ACTION SPECIFIC ARARS AND TBCS

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

NPDES SUBSTANTIVE PERMIT REQUIREMENTS AND/OR RWQCB WASTE DISCHARGE REQUIREMENTS (WDRS) ARE
POTENTIAL ARARS FOR EFFLUENT DISCHARGES.  THE EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
OF AN NPDES PERMIT OR WDRS LEGALLY APPLY TO POINT SOURCE DISCHARGES SUCH AS THOSE FROM A
TREATMENT SYSTEM WITH AN OUTFALL TO SURFACE WATER OR STORM DRAINS.  THE RWQCB ESTABLISHED
EFFLUENT DISCHARGE LIMITATIONS AND PERMIT REQUIREMENTS BASED ON WATER QUALITY STANDARDS FORTH IN
THE SAN FRANCISCO BAY REGIONAL BASIN PLAN OR BEST AVAILABLE TECHNOLOGY STANDARDS.

EPA OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE (OSWER) DIRECTIVE 9355.0-28

OSWER DIRECTIVE 9355.0-28 "CONTROL OF AIR EMISSIONS FROM SUPERFUND GROUNDWATER AIR STRIPPERS AT
SUPERFUND GROUNDWATER SITES" APPLIES TO FUTURE REMEDIAL DECISIONS AT SUPERFUND SITES IN OZONE
NON-ATTAINMENT AREAS.  FUTURE REMEDIAL DECISIONS INCLUDE RECORDS OF DECISIONS (RODS),
SIGNIFICANT DIFFERENCES TO A ROD AND CONSENT DECREES.  AMD 915 IS IN AN OZONE NON-ATTAINMENT
AREA.  THIS DIRECTIVE REQUIRES SUCH SITES TO CONTROL TOTAL VOLATILE ORGANIC COMPOUND EMISSIONS
FROM AIR STRIPPERS AND SOIL VAPOR EXTRACTORS TO FIFTEEN POUNDS PER DAY PER FACILITY.  THIS
DIRECTIVE IS NOT AN ARAR, BUT IS A TBC.  ARARS WITH MORE STRINGENT REQUIREMENTS TAKE PRECEDENCE
OVER THE DIRECTIVE.

BAY AREA AIR QUALITY MANAGEMENT DISTRICT (BAAQMD) REGULATION 8, RULE 47

BAY AREA AIR QUALITY MANAGEMENT DISTRICT BOARD OF DIRECTORS ADOPTED REGULATION 8, RULE 47.  THIS
RULE IS ENTITLED "AIR STRIPPING AND SOIL VAPOR EXTRACTION OPERATIONS" AND APPLIES TO NEW AND
MODIFIED OPERATIONS. THE RULE CONSISTS OF TWO STANDARDS:

• INDIVIDUAL AIR STRIPPING AND SOIL VAPOR EXTRACTION OPERATIONS EMITTING BENZENE,
VINYL CHLORIDE, PERCHLOROETHYLENE, METHYLENE CHLORIDE AND/OR TRICHLOROETHYLENE ARE
REQUIRED TO CONTROL EMISSIONS BY AT LEAST NINETY PERCENT BY WEIGHT.  OPERATIONS      
EMITTING LESS THAN ONE POUND PER DAY OF THESE COMPOUNDS ARE EXEMPT FROM THIS
REQUIREMENT IF THEY PASS A DISTRICT RISK SCREEN.

• INDIVIDUAL AIR STRIPPING AND SOIL VAPOR EXTRACTION OPERATIONS EMITTING GREATER THAN
FIFTEEN POUNDS PER DAY OF ORGANIC COMPOUNDS OTHER THAN THOSE LISTED ABOVE ARE
REQUIRED TO CONTROL EMISSIONS BY AT LEAST NINETY PERCENT BY WEIGHT.

• REGULATION 8, RULE 47 IS AN ARAR FOR THE IMPLEMENTATION OF THE REMEDY AT AMD 915.

7.4 LOCATION-SPECIFIC ARARS

FISH AND WILDLIFE COORDINATION ACT

THE FISH AND WILDLIFE COORDINATION ACT IS AN APPLICABLE REQUIREMENT FOR THE LOCATIONS ADJACENT
TO CALABAZAS CREEK, GUADELUPE SLOUGH AND OTHER TRIBUTARY STREAMS AND MARSHES.



#DA
8.0 DESCRIPTION OF ALTERNATIVES

8.1 REMEDIAL ACTION OBJECTIVES

CLEANUP OF GROUNDWATER CONTAMINATION AT THE AMD 915 SUPERFUND SITE FOCUSES ON THE FOLLOWING
REMEDIAL OBJECTIVES:

1.   PREVENTION OF THE NEAR-TERM AND FUTURE EXPOSURE OF HUMAN RECEPTORS TO CONTAMINATED GROUND
     WATER;

2.   RESTORATION OF THE CONTAMINATED GROUNDWATER FOR FUTURE USE AS A POTENTIAL SOURCE OF
     DRINKING WATER;

3.   CONTROL OF CONTAMINANT MIGRATION;

4.   MONITORING OF CONTAMINANT CONCENTRATIONS IN GROUNDWATER TO OBSERVE THE CONTROL OF
     CONTAMINANT MIGRATION AND THE PROGRESS OF CLEANUP.

8.2 GROUNDWATER CLEANUP STANDARDS

THE CLEANUP STANDARDS MUST MEET ALL APPLICABLE, RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)
AND BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.  BASED ON THE RESULTS OF THE RI NO
FURTHER SOIL REMEDIATION IS ANTICIPATED.

AFTER FURTHER REVIEW IT WAS DETERMINED THAT ARSENIC WAS NOT PRESENT AT CONCENTRATIONS OR IN
FREQUENCY OF OCCURRENCE THAT COULD BE CONSIDERED TO BE SIGNIFICANTLY DIFFERENT FROM BACKGROUND
LEVELS OF ARSENIC.  THEREFORE NO CLEANUP STANDARD FOR ARSENIC IS INCLUDED.  CLEANUP STANDARDS
FOR GROUNDWATER ARE SHOWN IN TABLES 4 AND 5.  THE STANDARDS FOR CHEMICALS OF CONCERN IDENTIFIED
AT AMD 915 EXCEPT FOR DICHLORODIFLUOROMETHANE (FREON 12) SHALL BE THE MORE STRINGENT OF THE
FEDERAL OR CALIFORNIA MAXIMUM CONTAMINANT LEVEL (MCLS) FOR DRINKING WATER.  THE CLEANUP STANDARD
FOR FREON 12 IS BASED ON FEDERAL AMBIENT WATER QUALITY CRITERIA (WQC). SINCE GROUNDWATER CLEANUP
LEVELS ARE BASED ON FEDERAL OR STATE MCLS OR FEDERAL WQC, THIS WILL SATISFY ALL ARARS FOR
GROUNDWATER CLEANUP.

TABLES 4 AND 5 SHOW THE HAZARD INDICES AND RISK CALCULATIONS FOR THE CHEMICALS OF CONCERN AT THE
CLEANUP STANDARDS.  THESE TABLES INCLUDE VINYL CHLORIDE EVEN THOUGH IT HAS NOT CURRENTLY BEEN
DETECTED AT THE SITE SINCE IT IS A KNOWN HUMAN CARCINOGEN AND IS A BREAKDOWN PRODUCT OF OTHER
CHEMICALS DETECTED IN GROUNDWATER AT THE AMD 915 SITE.  AS AN EXTRA MEASURE OF PROTECTION, THE
POTENTIAL RISK AND HAZARD RELATED TO USE OF WATER AS A DOMESTIC SUPPLY AFTER THE CLEANUP
STANDARDS HAVE BEEN MET HAS BEEN EVALUATED ASSUMING A 70 YEAR LIFETIME EXPOSURE.  THE 
NONCARCINOGENIC HAZARD INDEX FOR THE SIXTEEN CHEMICALS OF CONCERN ASSUMING THAT ALL SIXTEEN
CHEMICALS ARE PRESENT AT THE CLEANUP STANDARDS SET FOR THE AMD 915 SUPERFUND SITE IS 1.  THE
EXCESS CANCER RISK PREDICTED AS A RESULT OF INHALATION AND INGESTION OF GROUNDWATER CONTAINING
THE SIX CHEMICALS OF CONCERN THAT ARE KNOWN OR SUSPECTED CARCINOGENS IS 6.19 X (10-4).  WHILE
CHROMIUM VI IS A CHEMICAL OF CONCERN AND IS A KNOWN HUMAN CARCINOGEN IT IS NOT INCLUDED IN THE
CALCULATION OF CARCINOGENIC RISK SINCE IT IS NOT A CARCINOGEN THROUGH THE INGESTION PATHWAY. 
SINCE CHROMIUM VI IS NOT VOLATILE IT WOULD NOT RESULT IN AN EXPOSURE THROUGH THE INHALATION
ROUTE IN A DOMESTIC USE SCENARIO.

THE HEALTH HAZARD AND RISK ESTIMATES ABOVE INCLUDE 1,1-DCE WHICH IS CLASSIFIED BY THE EPA ONLY
AS A POSSIBLE HUMAN CARCINOGEN.  THIS CLASSIFICATION IS CURRENTLY UNDER REVIEW AND THE
CALIFORNIA DEPARTMENT OF HEALTH SERVICES (DOHS) DOES NOT RECOMMEND INCLUDING 1,1-DCE IN RISK
CALCULATIONS AS A CARCINOGEN.  BASED ON THE RECOMMENDATION OF DOHS AND WITH GUIDANCE FROM EPA
REGION IX THE RISK AFTER CLEANUP HAS ALSO BEEN EVALUATED WITHOUT THE INCLUSION OF 1,1-DCE AS A
CARCINOGEN.  UNDER EPA REGION IX GUIDANCE 1,1-DCE IS SUMMED IN THE HAZARD INDEX WITH A MORE
PROTECTIVE REFERENCE DOSE TO PROVIDE ADDITIONAL CONSIDERATION OF POSSIBLE CARCINOGENIC EFFECTS. 
AT AMD 915 THE CARCINOGENIC RISK AFTER CLEANUP FOR ALL CHEMICAL OF CONCERN ASSOCIATED WITH THE
POTENTIAL FUTURE USE SCENARIO OF 70 YEARS OF GROUNDWATER INGESTION AND INHALATION OF VOCS IS 3.1
X (10-4).  THE ADJUSTED HAZARD INDEX WOULD BE GREATER THAN 1, WHICH INDICATES THAT IT IS MORE
APPROPRIATE TO INCLUDE 1,1-DCE AS A CARCINOGEN FOR THIS CASE AND TO CONSIDER THE RISK AND HAZARD
FIGURES CITED ABOVE AS REPRESENTATIVE FOR THE AMD 915 SITE.



IN CLEANING UP TCE AND 1,1-DCE, THE DOMINANT CHEMICALS IN MASS AND CONCENTRATION, TO THEIR
RESPECTIVE MCLS OF 5.0 UG/L AND 6.0 UG/L, IT IS QUITE LIKELY THAT THE CONCENTRATIONS OF OTHER
VOCS WILL BE REDUCED TO LEVELS BELOW THE CLEANUP CRITERIA.  THEREFORE AN ADDITIONAL RISK
ESTIMATE, BASED ON CLEANUP TO MCL LEVELS OR CURRENT MAXIMUM CONCENTRATION WHEN THESE MAXIMUM
CONCENTRATIONS ARE LESS THAN MCLS HAS BEEN DEVELOPED (TABLE 6).  THIS IS AN ATTEMPT TO PROVIDE A
MORE REALISTIC ESTIMATE OF THE RESIDUAL RISK AFTER CLEANUP IS ACHIEVED.

THE NONCARCINOGENIC HAZARD INDEX ASSOCIATED WITH THE CLEANUP STANDARDS AT AMD 915 FOR THE
REPRESENTATIVE OR AVERAGE CASE IS 0.25 AND 0.36 FOR THE MAXIMUM CASE.  THIS IS INDICATIVE THAT
NO TOXIC EFFECTS WOULD BE EXPECTED FROM THE DOMESTIC USE OF GROUNDWATER AFTER CLEANUP AT THE AMD
915 FACILITY.

THE HEALTH HAZARD AND RISK ESTIMATES ABOVE INCLUDE 1,1-DCE WHICH IS CLASSIFIED BY THE EPA ONLY
AS A POSSIBLE HUMAN CARCINOGEN.  BASED ON THE RECOMMENDATION OF DOHS AND WITH GUIDANCE FROM EPA
REGION IX AS DETAILED ABOVE THE RISK AFTER CLEANUP HAS ALSO BEEN EVALUATED WITHOUT THE INCLUSION
OF 1,1-DCE AS A CARCINOGEN.  THE CARCINOGENIC RISK WITHOUT 1,1-DCE IS 4 X (10-6) FOR THE AVERAGE
OR REPRESENTATIVE CASE AND 2 X (10-5) FOR THE MAXIMUM PLAUSIBLE CASE.  THE REVISED HAZARD
INDICES ARE 0.37 FOR THE AVERAGE CASE AND 0.53 FOR THE MAXIMUM CASE.  THE MAXIMUM CASE WAS
CONSIDERED IN SETTING CLEANUP STANDARDS.

THE COMPLIANCE BOUNDARY INCLUDES ALL GROUNDWATER WITHIN THE PLUME BOUNDARIES AS INDICATED IN
FIGURE 5, ALL GROUNDWATER MONITORED IN EXISTING WELLS, AND ANY CONTAMINATED GROUNDWATER
IDENTIFIED BY ADDITIONAL MONITORING WELLS INSTALLED UPON RWQCB OR EPA REQUEST FOR THE PURPOSE OF
MONITORING POTENTIAL VERTICAL OR HORIZONTAL MIGRATION OF GROUNDWATER CONTAMINANT PLUMES
CURRENTLY LOCATED IN THE A AND B AQUIFER ZONES.

8.3 REMEDIAL ACTION ALTERNATIVES

INITIALLY, A LARGE NUMBER OF CLEANUP METHODS (TECHNOLOGIES) WERE SCREENED WITH RESPECT TO THEIR
EFFECTIVENESS, IMPLEMENTABILITY, AND ORDER-OF-MAGNITUDE COST.  THE METHODS WHICH PASSED THIS
INITIAL SCREENING WERE THEN COMBINED INTO CLEANUP ALTERNATIVES MOST APPLICABLE TO THE AMD 915
SITE AND EVALUATED IN DETAIL.  AS LISTED BELOW THESE INCLUDE CESSATION OF REMEDIAL ACTION,
MONITORING, AND INSTITUTIONAL CONTROLS FOR THE ONSITE AREA, GROUNDWATER EXTRACTION WITH
TREATMENT OF THE EXTRACTED WATER BY AIR STRIPPING WITH POLISH BY CARBON ADSORPTION, GROUNDWATER
EXTRACTION WITH TREATMENT OF THE EXTRACTED WATER BY CARBON ADSORPTION, AND GROUNDWATER
EXTRACTION WITH TREATMENT OF THE EXTRACTED WATER BY UV/H2O2 OXIDATION.

ALTERNATIVE 1: NO ACTION - MONITORING

THE NO ACTION ALTERNATIVE INCLUDES COMPLETELY STOPPING OPERATION OF THE EXISTING GROUNDWATER
TREATMENT SYSTEM WHICH HAS BEEN OPERATING FOR THE LAST 6 YEARS AND IMPOSES SITE RESTRICTIONS ON
FUTURE USE OF THE PROPERTY.  CONTAMINANT CONCENTRATION WOULD BE REDUCED BY THE NATURAL PROCESSES
OF PHYSICAL AND CHEMICAL DEGRADATION AND DISPERSION AS THE PLUME CONTINUED TO MIGRATE NORTH
TOWARD SAN FRANCISCO SAY.  SINCE IT IS UNCERTAIN WHEN THE GROUNDWATER WOULD RETURN TO BACKGROUND
LEVELS GROUNDWATER MONITORING WOULD CONTINUE.

ALTERNATIVE 2: EXTRACTION - AIR STRIPPING AND LIQUID PHASE CARBON ADSORPTION

THIS ALTERNATIVE COMPRISES THE CURRENT INTERIM REMEDIAL SYSTEM FOR THE GROUNDWATER (EXTRACTION
WELLS, AIR STRIPPER AND LIQUID PHASE CARBON ADSORPTION).  AIR STRIPPING AS A STAND-ALONE
TECHNOLOGY IS VERY EFFECTIVE IN REMOVING VOCS FROM GROUNDWATER AT THE AMD 915 SITE. FURTHER
POLISHING OF THE AIR STRIPPER EFFLUENT BY CARBON ADSORPTION PROVIDES ADDITIONAL TREATMENT.  THE
TREATMENT, REUSE, AND DISCHARGE OF THE TREATED GROUNDWATER WILL CONTINUE TO BE REGULATED BY THE
RWQCB UNDER AN NPDES PERMIT.  AIR EMISSIONS WILL CONTINUE TO BE REGULATED BY THE BAAQMD.  DEED
RESTRICTIONS WOULD BE INCLUDED TO PREVENT USE OF A AND B ZONE GROUNDWATER WHILE REMEDIATION IS
UNDERWAY.

ALTERNATIVE 3: EXTRACTION - CARBON ADSORPTION ALTERNATIVE

THIS ALTERNATIVE CONSISTS OF EXTRACTION OF GROUNDWATER USING THE CURRENT WELL SYSTEM.  THE
EXTRACTED GROUNDWATER COULD THEN BE PASSED DIRECTLY THROUGH GRANULAR ACTIVATED CARBON DESIGNED
FOR LIQUID PHASE ADSORPTION OF VOCS.  USE OF THE AIR STRIPPER WOULD BE DISCONTINUED.  THE
TREATMENT, REUSE, AND DISCHARGE OF THE TREATED GROUNDWATER WILL CONTINUE TO BE REGULATED BY THE



RWQCB UNDER AN NPDES PERMIT.  DEED RESTRICTIONS WOULD BE INCLUDED TO PREVENT USE OF A AND B ZONE
GROUNDWATER WHILE REMEDIATION IS UNDERWAY.

ALTERNATIVE 4: EXTRACTION - UV/H2Q2 OXIDATION

THIS ALTERNATIVE CONSISTS OF EXTRACTION OF GROUNDWATER USING THE CURRENT NETWORK OF WELLS. 
OXIDATION ENHANCERS SUCH AS HYDROGEN PEROXIDE (H2O2) WOULD BE MIXED WITH THE GROUNDWATER WHICH
IS THEN EXPOSED TO ULTRAVIOLET LIGHT IN THE REACTOR.  THE REACTOR OFFGAS WOULD BE TREATED BY A
CATALYTIC OXIDIZER TO ENSURE COMPLIANCE.  THE TREATED GROUNDWATER WOULD BE RECYCLED INTO ONSITE
OPERATIONS AND THE EXCESS DISPOSED OF TO THE STORM DRAIN.  THE TREATMENT, REUSE, AND DISCHARGE
OF THE TREATED GROUNDWATER WOULD CONTINUE TO BE REGULATED BY THE RWQCB UNDER AN NPDES PERMIT. 
AIR EMISSIONS WILL CONTINUE TO BE REGULATED BY THE 8AAQMD. DEED RESTRICTIONS WOULD BE INCLUDED
TO PREVENT USE OF A AND B ZONE GROUNDWATER WHILE REMEDIATION IS UNDERWAY.

#CAA
9.0 COMPARATIVE ANALYSIS OF ALTERNATIVES

THIS SECTION PROVIDES AN EXPLANATION OF THE CRITERIA USED TO SELECT THE REMEDY, AND AN ANALYSIS
OF THE REMEDIAL ACTION ALTERNATIVES IN LIGHT OF THOSE CRITERIA, HIGHLIGHTING THE ADVANTAGES AND
DISADVANTAGES OF EACH OF THE ALTERNATIVES.

9.1 CRITERIA

THE ALTERNATIVES WERE EVALUATED USING NINE COMPONENT CRITERIA.  THESE CRITERIA, WHICH ARE LISTED
BELOW, ARE DERIVED FROM REQUIREMENTS CONTAINED IN THE NATIONAL CONTINGENCY PLAN (NCP) AND CERCLA
SECTIONS 121(B) AND 121(C).

1.   OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.
2.   SHORT TERM EFFECTIVENESS IN PROTECTING HUMAN HEALTH AND THE ENVIRONMENT.
3.   LONG-TERM EFFECTIVENESS AND PERMANENCE IN PROTECTING HUMAN HEALTH AND THE

           ENVIRONMENT.
4.   COMPLIANCE WITH ARARS (ARARS ARE DETAILED IN SECTION 7.0).
5.   USE OF TREATMENT TO ACHIEVE A REDUCTION IN THE TOXICITY, MOBILITY OR VOLUME OF THE
     CONTAMINANTS.
6.   IMPLEMENTABILITY.
7.   STATE ACCEPTANCE/SUPPORT AGENCY ACCEPTANCE.
8.   COMMUNITY ACCEPTANCE.
9.   COST.

9.2 ANALYSIS OF ALTERNATIVES

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

ALTERNATIVES 2, 3 AND 4 BASICALLY PROVIDE EQUAL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
BECAUSE THEY ALL EXTRACT GROUND WATER THAT CONTAINS CONTAMINANTS AT CONCENTRATIONS ABOVE
DRINKING WATER STANDARDS. EXTRACTION PREVENTS FURTHER MIGRATION OF THE PLUME. DEED RESTRICTIONS
PROTECT AGAINST USE OF THE AQUIFERS BEFORE CLEANUP IS COMPLETED. AFTER CLEANUP USING
ALTERNATIVES 2, 3 AND 4, THE PREDICTED CARCINOGENIC RISK WITHOUT 1,1-DCE WOULD BE 6X10-8 FOR THE
MAXIMUM PLAUSIBLE CASE.  THIS ISA REDUCTION OF OVER 95 PERCENT FROM THE PROJECTED CARCINOGENIC
RISK WHETHER ARSENIC AND 1,1-DCE ARE CONSIDERED AS CARCINOGENS OR ARSENIC IS DELETED AND 1,1-DCE
IS EVALUATED AS NONCARCINOGEN WITH A MODIFIED REFERENCE DOSE.  WATER DISCHARGED FOLLOWING
TREATMENT WOULD MEET NPDES REQUIREMENTS WHICH ARE PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT.

ALTERNATIVE 3 AND 4 COULD BE CONSIDERED SLIGHTLY MORE PROTECTIVE THAN ALTERNATIVE 2 SINCE THEY
WOULD NOT INVOLVE THE TRANSFER OF GROUNDWATER CONTAMINANTS TO THE AIR.  ALTERNATIVES 2 AND 3
BOTH INVOLVE THE DESTRUCTION OF SOME CONTAMINANTS BY REGENERATION OF THE GRANULAR ACTIVATED
CARBON.  ALTERNATIVE 4 WOULD RESULT IN THE DESTRUCTION OF MOST CONTAMINANTS AS PART OF THE
TREATMENT PROCESS.  AIR EMISSIONS FROM ALTERNATIVE 2 ARE CONSIDERED SUFFICIENTLY PROTECTIVE,
HOWEVER, SINCE THEY FALL WITHIN THE EPA ACCEPTABLE CANCER RISK RANGE AT 1 X (10-5) AND MEET
BAAQMD PERMIT REQUIREMENTS.

ALTERNATIVE 1 IS LESS PROTECTIVE THAN ALTERNATIVES 2, 3 AND 4 BECAUSE IT WOULD ALLOW THE



CONTAMINATED GROUND WATER TO CONTINUE MIGRATING.  DEED RESTRICTIONS AND WELL PERMIT RESTRICTIONS
WOULD NEED TO BE IMPOSED FOR A SIGNIFICANTLY GREATER AMOUNT OF TIME THAN THOSE OF ALTERNATIVES
2,3 AND 4, SINCE NATURAL ATTENUATION OF GROUNDWATER CONTAMINANT CONCENTRATIONS WOULD REQUIRE AN
UNDETERMINED AMOUNT OF TIME PROBABLY GREATER THAN 100 YEARS AS COMPARED TO THE APPROXIMATELY 12
YEAR CLEANUP TIME FOR ALTERNATIVES 2,3 AND 4.

ALTERNATIVE 1 PROVIDES NO REDUCTION IN RISK.  WHILE FUTURE USE OF THE CONTAMINATED GROUND WATER
MAY BE UNLIKELY, A FUTURE USER OF THE CONTAMINATED GROUND WATER WOULD BE EXPOSED TO A CANCER
RISK OF 1.25 X (10-3) AND AN HI OF 5.  ALTERNATIVE 1 IS LEAST PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT.  BECAUSE IT DOES NOT INCLUDE DEED RESTRICTIONS, ALTERNATIVE 1 GREATLY INCREASES THE
CHANCES THAT AN INDIVIDUAL WILL INSTALL A WELL INTO A MIGRATING PLUME.

COMPLIANCE WITH ARARS

ALTERNATIVES 2,3 AND 4 WOULD ATTAIN ALL PERTINENT ARARS IDENTIFIED IN SECTION 7.  THE SAFE
DRINKING WATER ACT MCLS AND CALIFORNIA DEPARTMENT OF HEALTH SERVICES DWALS WOULD BE ACHIEVED BY
EXTRACTING GROUND WATER CONTAMINATED ABOVE THESE LEVELS.  NPDES PERMIT REQUIREMENTS WOULD BE MET
BY PROPER DESIGN AND OPERATION OF EITHER TREATMENT SYSTEM.  THE FISH AND WILDLIFE COORDINATION
ACT WOULD NOT BE AN ARAR FOR ALTERNATIVES 2,3 OR 4 BECAUSE THE GROUNDWATER EXTRACTION SYSTEM
WOULD PREVENT THE PLUME FROM REACHING SURFACE WATERS OR WET LANDS AND THE TREATMENT SYSTEM WOULD
ENSURE THAT DISCHARGED WATER WAS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

THE RCRA LAND DISPOSAL RESTRICTIONS WOULD APPLY TO THE SPENT CARBON FROM ALTERNATIVES 2 AND 3
AND WOULD ADDITIONALLY APPLY TO ALTERNATIVE 2 IN THE EVENT THAT IT BECAME NECESSARY TO IMPLEMENT
AIR STRIPPER EMISSIONS CONTROL INVOLVING GAS-PHASE ACTIVATED CARBON.  THE SPENT CARBON WOULD BE
TREATED BEFORE REUSE OR DISPOSAL BY AN INCINERATION PROCESS.

ONLY ALTERNATIVE 2 WOULD NEED TO COMPLY WITH OSWER DIRECTIVE 9355.0-28 AND BAAQMD REGULATION 8,
RULE 47 BECAUSE OF THE AIR STRIPPER EMISSIONS. THESE ARARS ARE ADDRESSED BY THE BAAQMD
PERMITTING PROCESS.  IF AIR STRIPPER OPERATIONAL MODIFICATIONS BECOME NECESSARY, EMISSIONS WOULD
BE CAPTURED AND DESTROYED BY AVAILABLE TECHNOLOGY.

THE DRINKING WATER ARARS WOULD NOT BE ATTAINED BY ALTERNATIVE 1 SINCE CONTAMINATION WOULD BE
LEFT IN PLACE.  THE FISH AND WILDLIFE COORDINATION ACT WOULD BECOME AN ARAR IF THE PLUME
MIGRATED TO CALABAZAS CREEK AND OTHER TRIBUTARY STREAMS AND MARSHES.  CALIFORNIA'S RESOLUTION
68-16 WOULD NOT BE ACHIEVED SINCE THE GROUNDWATER CONTAMINANTS WOULD UNREASONABLY AFFECT THE
PRESENT AND POTENTIAL USES OF THE UPPER AQUIFERS.  RCRA LAND DISPOSAL RESTRICTIONS, NPDES
REQUIREMENTS, BAAQMD REGULATION 8, AND OSWER DIRECTIVE 9355.0-28 WOULD NOT APPLY TO ALTERNATIVE
1 SINCE NO TREATMENT IS INCLUDED.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

ALTERNATIVES 2, 3 AND 4 REDUCE THE TOXICITY, MOBILITY, AND VOLUME OF GROUNDWATER CONTAMINANTS BY
REMOVING GREATER THAN 99 PERCENT OF THE CONTAMINANTS FROM THE EXTRACTED GROUND WATER. 
ALTERNATIVE 2 TRANSFERS PART OF THE CONTAMINANTS TO AMBIENT AIR WHERE THEIR TOXICITY, MOBILITY,
AND VOLUME AS AIR CONTAMINANTS ACTUALLY INCREASES.  IN ADDITION, SOME OF THE VOCS ARE OZONE
PRECURSORS.  THE CURRENT AIR STRIPPER IS OPERATING UNDER A BAAQMD PERMIT THAT DOES NOT REQUIRE
EMISSIONS CONTROL.  THE REMAINING CONTAMINANTS ARE CONCENTRATED ONTO GRANULAR ACTIVATED CARBON,
WHICH WOULD THEN BE REGENERATED OR PROPERLY DISPOSED AT A LANDFILL. CONTAMINANTS WOULD
POTENTIALLY BE DESTROYED DURING CARBON REGENERATION, MAKING ANY FUTURE RELEASE OF THE REMOVED
CONTAMINANTS IMPOSSIBLE.  THE LEVELS OF CONTAMINANTS THAT REMAIN IN THE TREATED WATER WILL BE
REGULATED BY AN NPDES PERMIT.

ALTERNATIVE 3 WOULD CONCENTRATE UP TO 99 PERCENT OF THE CONTAMINANTS ONTO GRANULAR ACTIVATED
CARBON, WHICH WOULD THEN BE REGENERATED OR PROPERLY DISPOSED AT A LANDFILL.  CONTAMINANTS WOULD
POTENTIALLY BE DESTROYED DURING CARBON REGENERATION, MAKING ANY FUTURE RELEASE OF THE REMOVED
CONTAMINANTS IMPOSSIBLE.  CONTAMINANTS THAT REMAIN IN THE TREATED GROUNDWATER WOULD BE
DISCHARGED TO SURFACE WATER UNDER THE REGULATIONS OF AN NPDES PERMIT.

ALTERNATIVE 4 WOULD MIX OXIDIZING CHEMICALS WITH CONTAMINATED GROUNDWATER PRIOR TO EXPOSURE TO
ULTRAVIOLET LIGHT SOURCES.  THIS PROCESS RESULTS IN THE BREAKDOWN OF MANY HALOGENATED CHEMICALS
WITH RATES OF REDUCTION THAT VARY BY CHEMICAL SPECIES.  THE RATE OF DESTRUCTION HAS VARIED FROM
90 TO 99 PERCENT FOR THE HALOGENATED SOLVENTS THAT ARE THE PRIMARY CHEMICALS OF CONCERN AT THE



AMD 915 FACILITY.  A PILOT TEST OF THIS TECHNOLOGY WAS COMPLETED AT A NEIGHBORING FACILITY WITH
SIMILAR CHEMICALS.  THE RATES OF DESTRUCTION WERE HIGHLY VARIABLE AND SOME CHEMICALS REQUIRED
MULTIPLE TREATMENTS TO ACHIEVE STANDARDS.  THE AIR EFFLUENT WOULD BE TREATED BY A CATALYTIC
CONVERTOR AND REGULATED BY BAAQMD REGULATIONS.  IF SUCCESSFUL THE TECHNOLOGY WOULD RESULT IN THE
IMMEDIATE DESTRUCTION OF 90 TO 99 PERCENT OF THE CONTAMINANTS.  CONTAMINANTS THAT REMAIN IN THE
TREATED GROUNDWATER WOULD BE DISCHARGED TO SURFACE WATER UNDER THE REGULATIONS OF AN NPDES
PERMIT.

ALTERNATIVE 1 WOULD NOT RESULT IN ANY REDUCTION OF TOXICITY, MOBILITY, OR VOLUME.

LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVES 2,3, AND 4 INCLUDE GROUNDWATER EXTRACTION WHICH IS INTENDED TO REDUCE THE LEVEL OF
CONTAMINATION IN THE A AND B AQUIFER ZONES TO THE CLEANUP STANDARDS INDICATED IN SECTION 8.2. 
THUS, POTENTIAL RISKS TO THE COMMUNITY CURRENTLY POSED BY THE SITE IN ITS PRESENT CONDITION ARE
MINIMIZED.  TO ENSURE THAT THE MAGNITUDE OF RESIDUAL RISKS ARE MINIMIZED, THE PERFORMANCE OF THE
GROUNDWATER EXTRACTION SYSTEM WILL BE CAREFULLY MONITORED ON A REGULAR BASIS AND ADJUSTED AS
WARRANTED BY THE PERFORMANCE DATA COLLECTED DURING OPERATION.

THE POTENTIAL FUTURE RISK FROM LONG-TERM EXPOSURE TO VOLATILIZED CONTAMINANTS THAT ARE EMITTED
FROM THE SOIL AND ACCUMULATE INSIDE RESIDENCES IS ADDRESSED BY THE GROUNDWATER EXTRACTION SYSTEM
IN ALTERNATIVES 2,3, AND 4.  GROUNDWATER EXTRACTION REDUCES THE AMOUNTS OF CONTAMINANTS THAT
COULD VOLATILIZE INTO THE SOIL GAS AND EVENTUALLY INTO SURFACE AIR.  FURTHERMORE, DEED
RESTRICTIONS WILL PREVENT THE USE OF THE MOST CONTAMINATED GROUNDWATER PROHIBITING WELL DRILLING
INTO ANY OF THE AQUIFERS BELOW THE SITE.  DUE TO CURRENT ZONING, THERE ARE NO RESIDENCES ABOVE
OR IN CLOSE PROXIMITY TO THE OVERALL PLUME.  CONSIDERATION SHOULD BE GIVEN TO RE-EVALUATING THE
RISK TO RESIDENTS FROM THE EXPOSURES SPECIFIED ABOVE IN THE FUTURE.  IF NECESSARY, BASED ON
FUTURE EVALUATION, FANS OR OTHER VENTILATION AIDS COULD BE PROVIDED TO ANY AFFECTED BUILDINGS,
AND OTHER PRECAUTIONS WOULD BE TAKEN TO PROTECT POTENTIAL FUTURE RESIDENTS.

TREATMENT BY AIR STRIPPING PROVIDED BY ALTERNATIVE 2 IS RELIABLE FOR THE LONG-TERM REMOVAL OF
VOCS FROM THE GROUND WATER.  TREATMENT RESIDUALS ARE EXPECTED TO BE NEGLIGIBLE BASED ON THE HIGH
VOLATILITY OF THE COMPOUNDS PRESENT IN THE GROUND WATER.

TREATMENT BY AQUEOUS PHASE GRANULAR ACTIVATED CARBON PROVIDED BY ALTERNATIVES 2 AND 3 IS
RELIABLE FOR THE REMOVAL OF VOCS FROM THE GROUND WATER.  TREATMENT RESIDUALS ARE EXPECTED TO BE
NEGLIGIBLE SINCE THEY WILL BE CONCENTRATED ON A RELATIVELY SMALL AMOUNT OF CARBON THAT WILL
EITHER BE PROPERLY DISPOSED IN A LANDFILL OR REGENERATED BY A DESTRUCTIVE TECHNOLOGY.

ALTERNATIVE 1 PROVIDES NO LONG-TERM EFFECTIVENESS.

SHORT-TERM EFFECTIVENESS

THE SHORT-TERM IMPACT TO THE HEALTH OF WORKERS AND THE COMMUNITY WILL BE VERY MINIMAL FOR
ALTERNATIVES 2, 3, AND 4 BECAUSE THE GROUNDWATER EXTRACTION SYSTEM IS ALREADY IN PLACE AS THE
INTERIM REMEDIAL ACTION AT THE SITE.  THERE WOULD BE NO CURRENT ADDITIONAL RISKS SINCE THE PLUME
IS ALREADY CONTAINED AND THE TREATMENTS ARE PROTECTIVE.  GROUNDWATER CLEANUP TIME IS ESTIMATED
TO REQUIRE ABOUT 12 YEARS.  UNCONTROLLED AIR EMISSIONS FROM ALTERNATIVE 2 MAKE IT SLIGHTLY LESS
EFFECTIVE IN PROTECTING HEALTH AND THE ENVIRONMENT THAN ALTERNATIVES 3 AND 4 IN THE SHORT-TERM.

ALTERNATIVE 1 DOES NOT INCLUDE THE IMPLEMENTATION OF TREATMENT REMEDIES; THEREFORE, THERE ARE NO
ADDITIONAL RISKS TO THE COMMUNITY.  RISKS ASSOCIATED WITH THE CONTAMINANT PLUME WOULD REMAIN AT
THE SITE FOR OVER 100 YEARS UNTIL NATURAL ATTENUATION REDUCES THE CONTAMINANT CONCENTRATIONS
DOWN TO THE CLEANUP STANDARDS.

IMPLEMENTABILITY

ALTERNATIVES 2,3, AND 4 INCLUDE THE SAME EXTRACTION SYSTEM WHICH IS ALREADY IN PLACE.  BOTH
ALTERNATIVES PROVIDE GROUNDWATER TREATMENT WITH EITHER AN AIR STRIPPER OR CARBON ADSORPTION. 
BOTH METHODS ARE PROVEN TECHNOLOGIES, HOWEVER DUE TO THE LARGE TREATMENT VOLUMES AT THE AMD 915
FACILITY IT IS UNCLEAR THAT THE SIZE OR NUMBER OF CARBON VESSELS REQUIRED IS NOT A TECHNICAL
PROBLEM DUE TO ONSITE SPACE LIMITATIONS.  IN ADDITION, BOTH ALTERNATIVES ARE ADMINISTRATIVELY
FEASIBLE USING EXISTING PERMITS FOR DISCHARGE OR AIR EMISSIONS.



ALTERNATIVE 4 MAY HAVE SOME TECHNICAL LIMITATIONS.  SEVERAL PILOT SCALE STUDIES OF UV/OXIDATION
TECHNOLOGY HAVE BEEN COMPLETED IN SANTA CLARA COUNTY WITH VARIED RESULTS.  THE INITIAL STUDY AT
LORENTZ BARREL AND DRUM INDICATED THAT A SIMILAR TECHNOLOGY WAS NOT SUCCESSFUL IN DESTROYING
OVER 90 PERCENT OF THE CHEMICALS OF CONCERN ESPECIALLY SOME HALOGENATED SOLVENTS.  A SIMILAR
RESULT WAS ALSO NOTED FROM A PILOT SCALE TEST COMPLETED AT THE TRW MICROWAVE FACILITY.  AN
ADDITIONAL STUDY WAS COMPLETED AT THE LORENTZ BARREL AND DRUM SITE WITH MORE PROMISING RESULTS. 
THIS MAY BE INDICATIVE THAT AS THIS INNOVATIVE TECHNOLOGY MATURES RESULTS WILL IMPROVE, HOWEVER
THE RELIABLE DESTRUCTION OF HIGHLY HALOGENATED COMPOUNDS IS QUESTIONABLE.

THERE ARE NO TECHNICAL CONCERNS REGARDING THE IMPLEMENTABILITY OF ALTERNATIVE 1.  INSTITUTIONAL
CONTROLS REQUIRED IN ALTERNATIVES 2,3, AND 4 ARE ADMINISTRATIVELY FEASIBLE.

COST

ALL COSTS ESTIMATES ARE BASED ON PRESENT CALCULATIONS.  THE TIME FOR OPERATION IS ASSUMED TO BE
30 YEARS FOR THE NO ACTION ALTERNATIVE AND THE LENGTH OF TIME ESTIMATED TO ACHIEVE CLEANUP FOR
THE ACTIVE ALTERNATIVES.  THE COST FOR ALTERNATIVE 1 IS $1.5 MILLION.  THIS COST IS THE RESULT
OF ONGOING MONITORING.

THE PRESENT NET WORTH COST FOR ALTERNATIVE 2 IS ESTIMATED TO BE $2.1 MILLION.  SINCE THE SYSTEM
IS IN PLACE AS AN INTERIM REMEDIAL ACTION NO ADDITIONAL CAPITAL COSTS ARE INCLUDED IN THIS
ESTIMATE.  EXTRACTION SYSTEM OPERATION AND TREATMENT TESTING AND EVALUATION MAKE UP
APPROXIMATELY 58 PERCENT OF THIS COST WITH THE REMAINING 42 PERCENT AS A RESULT OF GROUNDWATER
MONITORING.  THE ESTIMATED TIME TO ACHIEVE BACKGROUND LEVELS OF CHEMICALS IS 18 YEARS AT AN
ESTIMATED PRESENT NET WORTH COST $2.8 MILLION.

THE PRESENT NET WORTH COST OF FOR ALTERNATIVE 3 IS ESTIMATED TO BE $5.1 MILLION.  IT IS
ESTIMATED THAT THIS ALTERNATIVE COULD REACH MCLS IN 12 YEARS.  THE ESTIMATES TO ACHIEVE
BACKGROUND LEVELS OF CHEMICALS IS 18 YEARS AT AN ESTIMATED PRESENT NET WORTH COST $6.7 MILLION. 
THE ADDITIONAL CAPITAL COST FOR THIS ALTERNATIVE HAS A PRESENT WORTH OF $0.08 MILLION.  THE
MAJORITY OF THE INCREASED COST AS COMPARED TO ALTERNATIVE 2 IS THE COST OF CARBON
REPLACEMENT/REGENERATION.

THE PRESENT NET WORTH COST OF ALTERNATIVE 4 IS ESTIMATED TO BE $4.0 MILLION.  IT IS ESTIMATED
THAT THIS ALTERNATIVE COULD REACH MCLS IN 12 YEARS.  THE ESTIMATES TO ACHIEVE BACKGROUND LEVELS
OF CHEMICALS IS 18 YEARS AT AN ESTIMATED PRESENT NET WORTH COST $5.1 MILLION.  THE ADDITIONAL
CAPITAL COST FOR THIS ALTERNATIVE HAS A PRESENT WORTH OF $0.6 MILLION.  THE MAJOR COST FACTOR
FOR THIS ALTERNATIVE IS INCREASED OPERATION COST.  THE INCREASED OPERATION COST IS THE RESULT OF
INCREASED OPERATOR TIME AND COST AND THE LARGE INCREASE IN ELECTRICAL POWER CONSUMPTION.

SUPPORT AGENCY ACCEPTANCE

THE FEASIBILITY STUDY AND TBE PROPOSED PLAN FACT SHEET WERE REVIEWED BY THE RWQCB AND THEY
CONCUR WITH EPA'S PREFERRED ALTERNATIVE.

COMMUNITY ACCEPTANCE

THE PROPOSED PLAN WAS PRESENTED TO THE COMMUNITY OF SUNNYVALE IN A PUBLIC MEETING ON MARCH 27,
1991 AND IN A FACT SHEET.  A SINGLE TECHNICAL COMMENT WAS RECEIVED REGARDING THE EFFICACY OF
GROUNDWATER EXTRACTION UNDER THE CURRENT DROUGHT CONDITIONS.  THE DROUGHT CONDITION IS
CONSIDERED TO BE A TEMPORARY CONDITION THAT WILL NOT EFFECT THE LONG TERM OPERATION OF THE
GROUNDWATER EXTRACTION SYSTEM.  OTHER COMMENTS RECEIVED ARE ADDRESSED IN THE RESPONSIVENESS
SUMMARY (APPENDIX A).

9.3 THE SELECTED REMEDY

9. 3. 1 BASIS OF SELECTION

MAINTAINING THE EXISTING GROUNDWATER EXTRACTION SYSTEM WITH THE EXISTING TREATMENT SYSTEM OF AN
AIR STRIPPER FOLLOWED BY CARBON ADSORBTION (ALTERNATIVE 2) IS THE SELECTED REMEDY FOR THE AMD
915 SUPERFUND SITE. THIS REMEDY ADDRESSES ONLY THE CONTAMINATED GROUND WATER SINCE ALL
CONTAMINATED SOILS AND STRUCTURES WERE REMOVED DURING THE INTERIM REMEDIAL ACTION.



ALTERNATIVES 2,3, AND 4 WERE THE ONLY ALTERNATIVES THAT MET ALL OF THE NINE CRITERIA AND
ADEQUATELY ADDRESSED THE REMEDIAL ACTION OBJECTIVES. THE ONLY DIFFERENCE BETWEEN THE THREE
ALTERNATIVES IS THE TYPE OF TREATMENT.  AIR STRIPPING AND CARBON ADSORPTION ARE EQUALLY
EFFECTIVE AT TREATING THE GROUNDWATER CONTAMINANTS, AND ONLY DIFFER IN THE AREA OF TREATMENT
RESIDUALS.  UNDER A CURRENT BAAQMD PERMIT, RESIDUAL CONTAMINANTS FROM THE AIR STRIPPER ARE
DISCHARGED DIRECTLY TO THE AIR. RESIDUAL CONTAMINANTS ADSORBED TO THE LIQUID-PHASE GRANULAR
ACTIVATED CARBON WOULD BE DESTROYED DURING REGENERATION AS TREATMENT PRIOR TO CONFINEMENT AS A
SMALL CONCENTRATED VOLUME IN A PROPER LANDFILL.

DESPITE SLIGHT ADVANTAGES OF CARBON ADSORPTION AND UV/H202 OXIDATION IN DEALING WITH TREATMENT
RESIDUALS RESULTING IN BETTER REDUCTION OF TOXICITY, MOBILITY, AND VOLUME, THE EXISTING
TREATMENT SYSTEM PROVIDES SEVERAL ADVANTAGES.  THESE ADVANTAGES INCLUDE THE FACT THAT THE AIR
STRIPPER WITH CARBON POLISH COSTS TWO TO FOUR TIMES LESS THAN EITHER CARBON ADSORPTION OR
UV/H2O2 OXIDATION AND THE EXISTING SYSTEM AND CARBON ADSORPTION ARE BOTH PROVEN TECHNOLOGIES,
HOWEVER IT IS UNCERTAIN THAT CARBON ADSORBTION WITH THE HIGH FLOW VOLUMES AT AMD 915 WOULD BE  
RELIABLE OR PRACTICAL SINCE IT WOULD REQUIRE VERY LARGE TREATMENT UNITS OR FREQUENT CARBON
REGENERATION.  THE AIR STRIPPER AND SMALL CARBON POLISH UNIT ARE ALREADY INSTALLED AND OPERATING
IN ACCORDANCE WITH CURRENT PERMITS. IN ADDITION, RESIDUALS FROM THE AIR STRIPPER COULD
POTENTIALLY BE CAPTURED AND DESTROYED BY AVAILABLE EMISSIONS CONTROL TECHNOLOGY IF PERMIT
MODIFICATIONS BECOME NECESSARY.  THEREFORE, ALTERNATIVE 2 WAS SELECTED AS THE GROUNDWATER REMEDY
FOR AMD 915.

9.3.2 FEATURES OF THE REMEDY

ALTERNATIVE 2 MAINTAINS THE EXISTING GROUNDWATER EXTRACTION SYSTEM WITH THE EXISTING AIR
STRIPPER FOR A PRESENT WORTH COST OF 1.5 MILLION DOLLARS.  IT IS ALREADY IMPLEMENTED AND
OPERATING WITH ACCEPTANCE FROM THE COMMUNITY AND FEDERAL, STATE, AND LOCAL AGENCIES. 
ALTERNATIVE 2 CONSISTS OF THE FOLLOWING FEATURES:

• GROUNDWATER EXTRACTION FROM EIGHT ON-SITE WELLS, FOUR A AQUIFER WELLS 2 B1 AQUIFER
WELLS AND 2 B2 AQUIFER WELLS.  THESE WELLS SEND A COMBINED FLOW OF APPROXIMATELY 50
GPM TO THE AIR STRIPPER.  THE WELL LOCATIONS AND PUMPING RATE CONTAIN THE PLUME AND
PREVENT FURTHER MIGRATION OF VOC-CONTAMINATED GROUND WATER.  THE THEORETICAL CANCER
RISK OF 2 X (10-3) FOR A FUTURE USE OF DRINKING WATER CONTAMINATED WITH VINYL
CHLORIDE, 1,1-DCA, PCE, AND TCE WILL BE CONTINUALLY REDUCED OVER' AN ESTIMATED 12
YEAR PERIOD TO A RISK FOR A 70 YEAR LIFETIME EXPOSURE OF 6.7 X (10-6).  THUS,
GROUNDWATER EXTRACTION UNTIL DRINKING WATER STANDARDS ARE ACHIEVED WILL ATTAIN ARARS
AND PERMANENTLY RESTORE THE CONTAMINATED AQUIFERS TO THEIR MAXIMUM BENEFICIAL USES.

• AIR STRIPPING WILL REMOVE MORE THAN 99 PERCENT OF THE VOCS FROM THE EXTRACTED GROUND
WATER ALLOWING THE TREATED EFFLUENT TO BE DISCHARGED UNDER AN EXISTING NPDES PERMIT
TO A STORM TRIBUTARY TO CALABAZAS CREEK WITHOUT DEGRADING THIS SURFACE WATER OR      
PRESENTING A SIGNIFICANT RISK TO HUMAN HEALTH AND THE ENVIRONMENT.  THE STRIPPED
VOCS ARE EMITTED DIRECTLY TO THE AIR UNDER AN EXISTING BAAQMD PERMIT.  THE AIR
STRIPPER WILL INCLUDE AIR EMISSIONS CONTROL IF EMISSIONS EXCEED LEVELS PERMITTED BY  
THE BAAQMD.

• PERIODIC GROUNDWATER MONITORING WILL VERIFY PLUME CONTAINMENT, DETERMINE CURRENT
PLUME BOUNDARIES, AND FOLLOW THE DECREASE IN VOC CONCENTRATIONS AS THE CLEANUP
PROGRESSES.

• INSTITUTIONAL CONTROLS IN THE FORM OF A DEED RESTRICTION FILED BY THE DISCHARGER
WILL BE REQUIRED TO LIMIT ACCESS TO SITE GROUNDWATER UNTIL THE CLEANUP STANDARDS
HAVE BEEN MET.

• REUSE OF 100 PERCENT OF THE TREATED EFFLUENT IS THE REQUIRED GOAL FOR THE EXTRACTION
AND TREATMENT SYSTEM.

9.3.3 UNCERTAINTY IN THE REMEDY

THE GOAL OF THIS REMEDIAL ACTION IS TO RESTORE GROUNDWATER TO ITS BENEFICIAL USES, WHICH AT THIS
SITE INCLUDE A POTENTIAL SOURCE OF DRINKING WATER.  BASED ON INFORMATION OBTAINED DURING THE RI
AND ON A CAREFUL ANALYSIS OF ALL REMEDIAL ALTERNATIVES, EPA AND THE RWQCB BELIEVE THAT THE



SELECTED REMEDY WILL ACHIEVE THIS GOAL.  IT MAY BECOME APPARENT, DURING IMPLEMENTATION OR
OPERATION OF THE SYSTEM AND ITS MODIFICATIONS, THAT CONTAMINANT LEVELS HAVE CEASED TO DECLINE
AND ARE REMAINING CONSTANT AT LEVELS HIGHER THAN THE CLEANUP STANDARDS OVER SOME PORTION OF THE
PLUME.  IN SUCH A CASE, THE SYSTEM PERFORMANCE STANDARDS AND/OR THE REMEDY MAY BE REEVALUATED BY
EPA.

THE SELECTED REMEDY WILL INCLUDE GROUNDWATER EXTRACTION FOR AN ESTIMATED PERIOD OF 12 YEARS AT
AMD 915, DURING WHICH THE SYSTEM PERFORMANCE WILL BE CAREFULLY MONITORED ON A REGULAR BASIS AND
ADJUSTED AS WARRANTED BY THE PERFORMANCE DATA COLLECTED DURING OPERATION.  MODIFICATIONS MAY
INCLUDE ANY OR ALL OF THE FOLLOWING:

A.   AT INDIVIDUAL WELLS WHERE CLEANUP STANDARDS HAVE BEEN ATTAINED, PUMPING MAY BE
           DISCONTINUED;

B.   ALTERNATING PUMPING AT WELLS TO ELIMINATE STAGNATION POINTS;
C.   PULSE PUMPING TO ALLOW AQUIFER EQUILIBRATION AND ALLOW ADSORBED CONTAMINANTS TO

           PARTITION INTO GROUNDWATER; AND
D.   INSTALLATION OF ADDITIONAL EXTRACTION WELLS TO FACILITATE OR ACCELERATE CLEANUP OF

           THE CONTAMINANT PLUME.

TO ENSURE THAT CLEANUP STANDARDS CONTINUE TO BE MAINTAINED, THE AQUIFER WILL BE MONITORED AT
THOSE WELLS WHERE PUMPING HAS CEASED ON AN OCCURRENCE OF EVERY FIVE YEARS FOLLOWING
DISCONTINUATION OF GROUNDWATER EXTRACTION.

#SD
10.0 STATUTORY DETERMINATIONS

THE SELECTED REMEDY PROTECTS HUMAN HEALTH AND THE ENVIRONMENT THROUGH EXTRACTION AND TREATMENT
OF VOC-CONTAMINATED GROUNDWATER.  THE SELECTED REMEDY WILL COMPLY WITH SECTION 121 OF CERCLA. 
THIS REMEDY ADDRESSES ONLY THE CONTAMINATED GROUNDWATER SINCE ALL CONTAMINATED SOIL AND
STRUCTURES WERE REMOVED DURING THE INTERIM REMEDIAL ACTIONS.  THE REDUCTIONS IN RISK ARE
SUMMARIZED FOR GROUNDWATER EXTRACTION AND TREATMENT IN SECTION 9.3.2 OF THIS ROD.  THERE ARE NO
LONG-TERM OR SHORT-TERM THREATS ASSOCIATED WITH THE SELECTED REMEDY THAT CANNOT BE READILY
CONTROLLED.  IN ADDITION, NO ADVERSE CROSS-MEDIA AFFECTS ARE EXPECTED FROM THE REMEDY.

THE SELECTED REMEDY WILL COMPLY WITH ALL OF THE IDENTIFIED CHEMICAL, ACTION, AND LOCATION
SPECIFIC ARARS THAT ARE DESCRIBED IN SECTION 7 OF THIS ROD.  IN THE EVENT THAT IT BECOMES
APPARENT THAT THE DRINKING WATER ARARS MAY NOT BE ACHIEVABLE AS DESCRIBED IN SECTION 9.3.3 OF
THIS ROD, THE SYSTEM PERFORMANCE STANDARDS AND/OR THE REMEDY MAY BE REEVALUATED.

THE PRESENT WORTH COST OF THE SELECTED REMEDY IS $2.1 MILLION.  IT IS THE LEAST COSTLY OF THREE
ALTERNATIVES THAT PROVIDE EQUAL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  THE SELECTED
REMEDY IS ALREADY INSTALLED AND OPERATING IN ACCORDANCE WITH CURRENT PERMIT REQUIREMENTS FOR
DISCHARGE OF TREATED GROUNDWATER AND FOR AIR EMISSIONS.

THE SELECTED REMEDY USES PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR RESOURCE RECOVERY)
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE AND SATISFIES THE STATUTORY PREFERENCE FOR
REMEDIES THAT EMPLOY TREATMENT THAT REDUCES TOXICITY, MOBILITY, OR VOLUME AS A PRINCIPAL
ELEMENT.  SECTION 9.3.2. OF THIS ROD SUMMARIZES THE KEY FEATURES OF THE SELECTED REMEDY.  THE
REMAINING TOXICITY, MOBILITY, AND VOLUME OF CONTAMINANTS EMITTED FROM THE AIR STRIPPER COULD
POTENTIALLY BE CAPTURED AND DESTROYED BY AVAILABLE EMISSIONS CONTROL TECHNOLOGY IF PERMIT
MODIFICATIONS BECOME NECESSARY.

BECAUSE THE REMEDIES WILL RESULT IN HAZARDOUS SUBSTANCES REMAINING ON-SITE ABOVE HEALTH-BASED
LEVELS, A FIVE-YEAR REVIEW, PURSUANT TO CERCLA SECTION 121, 42 USC SECTION 9621, WILL BE
CONDUCTED AT LEAST ONCE EVERY FIVE YEARS AFTER INITIATION OF THE REMEDIAL ACTION TO ENSURE THAT 
THE REMEDY CONTINUES TO PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

#DSC
11.0 DOCUMENTATION OF SIGNIFICANT CHANGES

THERE WERE NO SIGNIFICANT CHANGES BETWEEN THE PREFERRED ALTERNATIVE AND THIS RECORD OF DECISION.



#TA
                                    TABLE 1
                        NPDES DISCHARGE LIMITS, AMD 915

                            INSTANTANEOUS
   CONSTITUENT               MAXIMUM LIMIT

       (UG/L)
       VOC'S

   TRICHLOROFLUOROMETHANE         5.0
   1,1,1-TRICHLOROETHANE          5.0
   TETRACHLOROETHYLENE            5.0
   TRICHLOROETHYLENE              5.0
   1,1 DICHLOROETHYLENE           5.0
   VINYL CHLORIDE                 0.5
   CIS-1,2-DICHLOROETHYLENE       5.0
   TRANS-1,2-DICHLOROETHYLENE     5.0
   METHYLENE CHLORIDE             5.0
   TOTAL VOC'S                   10.0

   AROMATICS

   ETHYLBENZENE                   5.0
   DICHLOROBENZENE                5.0
   TRICHLOROBENZENE               5.0
   XYLENES                        5.0
   TOTAL PETROLEUM HYDROCARBONS  50.0

   INORGANICS

   ARSENIC                       20.0
   CADMIUM                       10.0
   CHROMIUM (VI)                 11.0
   COPPER                        20.0
   CYANIDE                       25.0
   LEAD                           5.6
   MERCURY                        1.0
   NICKEL                         7.1
   SILVER                         2.3
   ZINC                          58.0

   1 TOTAL OF CONSTITUENTS FOR EPA 601 ANALYTES


